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TRANSCEIVERS 


Go  along  with  the  winners . . . 
assure  yourself  of  amateur  radio 
gear  with  professional  performance. 

ANTENNAS 

KLM  antennas  are  bouncing  signals  off  the  moon  piling  up 
contacts  on  a  world-wide  basis  through  OSCAR  amateur  radio 
satellites ,  are  the  choice  of  foremost  DXers  and  high  scoring 
conlestors,  HF,  VHFand  UHF  Exclusive  designs  with  multiple 
driven  elements  give  wide  band  coverage,  low  VSWR,  effi- 
cient, non-critical  operation.  All  antennas  are  strong . . .  weather 
resistant-  Professional  performance. ..amateur  pricing, 


144MHz 

Circularly  polarized. 

12,16 

element 

models. 


50MHz 
5,8,11 
element 
models, 


432MHz 
16  element 
model 


HF  MONOBANDERS 

40,  20, 15.  10  meters 


144MHz 

4,7,8.  9.  11,12.14, 
16  element  models. 


la  m 

kr-500  elevation 


ROTATORS 

Good  beams  need  good  rota- 
tors. KLM  has  them  . .    and  at 
reasonable  pnces-  KR-400  for 
azimuth  notation  and  KR-500 
for  e*e vatic n  c Oscar.  Moon- 
bounce  etc  )  Both  are  rugged, 
reliable,  can  give  years  of 
service  Ask  tof  details  on 
KLM  s  new  heavy-duty  rotor. 


KR-400  azimuth 


Mufti  2700  all -mode  transceiver 

The  best  VHF  transceiver  your  money  can  buy?  Years  ahead 
features  .  .,  FM,  SSB,  AM,  CW...2-way  OSCAR. ..in  one 
compact  cabinet.  Super!  De  Juxe! 

•   143-149  MHz  coverage.  i 


Synthesizer     VFO 

AH  mode'  NBFM.  WBFM.  SSB 
witri  USB  and  LS8,  AM.  CW 

Freq  synthesizer  |PLL).  3 
knob,  600  chans.,  10  kHz  steps 

VXO  -7  kHz 

LED  readout  on  synthesize* . 

Standard  600  kHz  spits 
plus  2,  oddball  sphts, 

OSCAR  transceive,  2  to  10 
meter  operation  (OSCAR 
29  MHz  receiver  btuH-m) 

Builtnn  VFO  144-148  MHz. 
1  kHz  readout 


8  pole  SS8  fitter  plus 
2r  FM  fitters. 

100  kHz  crystal  calibrator. 

VOX  (voice  operated  relay). 

Audio  speech  compressor. 

Noise  blanker. 

BIT  T^kHi. 

Power-out   "S"  meter. 

FM  center  deviation  meter, 

10  watts  output. 

0.25  jiV  double  conversion 
receiver. 

Buitt-tn  supply  lor  T2  VDC 
and  1 15 VAC  operation. 


Mult  i -7  VHF 
FM  transceiver 


Multi-II 

VHF  FM 

transceiver 


A  great  "starter"  unit  with  23  crystal 
controlled  channels  and  power  output  of 
10  watts.  Excellent,  sensitive,  seteclrv© 
douote  conversion  receiver   .   RfT.     Triple 
Band  Pass  filters .     Metering      many  other 
features.  13. 8 VDC  operation  (negative 
ground),  Mtc.  w/coil  cord  plug  supplied. 

Another  high  performance  unit  for  multi- 
faceted  2  meter  operation.  Features  23 
crystal  controlled  channels  (144-146  or 
146-148  MHz)  plus  4  channels  which  can 
be  "scanned"  continuously  over  any  4 
selected  frequencies  within  the  range. 
Power  out  10W  NBFM.  Multi-conversion 
receiver  and  two  RF  stages.  High  sensi- 
tivity, outstanding  selectivity  Features 
include  multi-function  metering,  R1T, 
^3.8VDC  (nog.  gndK  Has  mic. /cord /plug. 


UHF 
SSB/CW 

transceiver. 


Covers  432-435  MHz,  provides  SSB  with        Mn/h*f  "JOCM  " 
choice  of  USB  and  LSB  plus  CW  Frequency 
synthesized  in  20  kHz  steps  with  VXO  pro- 
viding cent  mucus  coverage  within  each 
step  Also  has   auto  watcher"  that  will 
scan  any  20  kHz  segment  on  receiver.  A 
super  performing,  high  quality  UHF  trans- 
ceiver, ideal  for  hill  topping  ".  UHF  DXP 
OSCAR,  etc.  10W  power  output.  Triple 
conversion  receiver  with  0,5  mV 
sensitivrty,  RfT  Metering,  other 
operating  aids  136  VDC  (negative 
ground).  Supplied  w  mic  cord  plug. 

SOLID-STATE  RF  AMPS. 

When  you  re  ready  tor  greater  power  output 
from  your  motile  transceiver,  count  on  KLM, 
U.S.  buitt,  solid-state  RF  power  arnpliers. 
Boost  output  up  to  20  times  or  more  {as 
high  as  160W!)  Full  VHF  or  UHF  bands 
without  any  tuning  Just  "add  on        ,  no 
internal  connections  needed  on  set.  13.6V 
DC  operation.  Superb  quality  throughout 
Brand*  transistors,  short  and  open  circuit 
protection  Two  types  Class  C  for  FM  CW. 
Linear*  for  SSB.  AM,  FM,  CW  Models  tor 
50, 144,  220.  420  MHz  amateur  bands 


KLM 


At  your  dealer. 

Write  for  complete  catalog 

electronics,  inc. 


17025  Laurel  Road.  Morgan  Hill,  CA  95037  (408)  779-7363 
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EDITORIAL  BY  WA  YNE  GREEN 
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ARRL  REPORT 

Well,  here  comes  Wayne  Green 
bad-mouthing  the  League  again  . . . 
right?  Right  This  time  it  has  to  do 
with  a  letter  from  QST  {which  many 
of  our  readers  have  been  forwarding) 
which  asks  why  authors  are  not 
writing  for  QST  any  more. 

I  think  1  can  answer  their  letter 
perhaps  better  than  many  of  the 
readers  who  got  it  I'll  try  to  do  it 
without  being  sarcastic  or  nasty, 
which  (you  know)  has  to  be  a  major 
effort  for  me. 

The  ARRL  has  set  itself  up  as  the 
representative  of  3 matey r  radio.  While 
many  of  us  realize  that  this  is  largely 
fiction,  the  image  that  ARRL  must 
project  to  maintain  this  fiction  is  one 
of  service  and  infallibility.  This  image 
has  been  getting  pretty  tacky  of  late, 
particularly  with  respect  to  any  cor- 
relation between  promises  made  by 
League  officials  and  performance  in 
the  WARC  situation.  Trie  decision  by 
QST  to  stonewall  the  situation  has 
disillusioned  tens  of  thousands  of 
amateurs  and  has,  in  a  large  part,  I 
believe,  been  responsible  for  the  loss 
of  interest  on  the  part  of  both  the 
subscribers  and  writers  in  the  maga- 
zine, 

I  think  all  of  us  would  feel  a  lot 
different  about  QST  if  we  knew  that 
the  ARRL  was  fielding  teams  of 
ambassadors  to  the  Third  World  coun- 
tries to  sell  the  concept  of  amateur 
radio  so  that  we  would  have  some 
votes  to  back  us  up  at  Geneva.  There 
is  still  time  for  this  —  but  nothing  is 
happening! 

The  recent  FCC  revelation  that 
much  of  what  ARRL  had  been  telling 
us  in  QST  about  possible  new  ham 
bands  was  fust  hot  air  hasn't  helped 
the  ARRL  Image  at  all.  We  don't  like 
being  lied  to. 

The  Board  of  Directors  of  the 
ARRL  Foundation  had  the  right  idea 
. . ,  they  wanted  to  get  the  League  to 
stop  talking  and  do  something  about 
the  (TU  frequencv  conference.  Their 
efforts  to  get  money  from  the  League 
for  this  purpose  failed,  so  then  they 
went  about  setting  up  a  fund  drive  to 
get  money  so  the  Foundation  could 
act.  When  the  ARRL  refused  to  even 
let  them  do  that,  the  board  resigned  in 
protest  ...  en  masse.  Can  you  even 
think  for  a  moment  that  hams  such  as 
Bill  Eitel  and  Pete  Hoover  don't  know 
how  serious  the  ITU  situation  is  and 
how  desperate  the  need  for  immediate 
action  is? 

When  amateurs  regain  confidence  in 
the  League,  I  think  well  find  plenty 
of  authors  submitting  articles. 
Authors  want  to  be  proud  of  where 


they  are  published,  not  ashamed.  As 
soon  as  amateurs  feel  the  League  is 
being  honest  with  them  and  doing  the 
job  they  claim  they  are  doing,  there 
will  be  articles  and  subscribers. 

The  recent  election  of  ARRL  direc- 
tors was  a  particularly  sorry  spectacle. 

One  director  was  replaced  by  a  new 
man  . , ,  all  the  rest  either  ran  un- 
opposed or  else  won  their  elections 
. . .  every  last  one  of  them.  This 
indicates  to  me  a  massive  apathy  on 
the  part  of  ARRL  members.  While  the 
directors  have  very  little  to  do  with 
running  the  League,  they  are  the  only 
ones  who  can  make  any  major  changes 
in  the  people  who  are  running  the 
League  and  who  are  letting  amateur 
radio,  as  we  know  it,  go  down  the 
lubes. 

I'll  tell  you  this  . . ,  if  ARRL 
convention  program  committee  chair- 
men have  any  sense,  they  won't  ask 
me  to  come  and  talk.  I  have  no  good 
news  as  far  as  WARC  and  the  ITU  are 
concerned.  I  do  have  a  lot  of  inside 
information,  but  there  is  none  that 
you  realty  want  to  hear.  The  League 
knows  this  just  as  well  as  I  do,  but  I 
know  they  are  far  more  interested  in 
spending  $800,000  on  a  new  wing  for 
the  HQ  building  than  crying  to  protect 
our  bands,  f  just  happen  to  think  that 
the  rainy  day  the  ARRL  saved  up  that 
$1  million  they  have  in  the  bank  for  is 
hare, 

Hmmm,  I  didn't  realize  I  was  so 
steamed  up  over  that.  Sorry  if  I  came 
on  stronger  than  1  intended, 

Congratulations  to  Don  Miller 
W9NTP  for  winning  the  Central 
Division  directorship  of  ARRL.  Don  is 
one  of  the  authors  of  the  SSTV  book 
.  .  ,  not  the  long- forgot  ten  DXer.  Con- 
gratulations, too,  to  Gay  Mitius 
W4U6  for  winning  the  uice  director's 
spot  in  the  Roanoke  division.  With 
those  two  exceptions,  every  ARRL 
officer  held  tight,  so  we're  probably 
headed  into  two  more  years  of  in- 
action. 

If  a  director  or  vice  director  comes 
to  your  club  for  a  visit,  put  him  on 
the  spot  and  ask  him  to  tell  you  what 
happened  with  the  ARRL  Foundation 
.  .  .  he  knows  full  well  about  it,  if  he'll 
level  with  you.  Ask  him  about  the 
money  that  has  been  spent  from  the 
St  00,000  fund  to  protect  amateur 
radio  ...  he  also  knows  exactly  how 
that  has  been  spent  and  why  not  one 
word  of  it  has  ever  been  printed  in 
QST  or  even  leaked  in  the  ARRL 
annual  report.  Start  asking  questions, 
so  you  can  get  to  know  your  League 
and  perhaps  push  for  some  serious 
reforms. 


FLY  THE  FLAG 

It  really  got  home  to  me  a  few 
years  ago  when  I  began  traveling. 
Until  I  had  had  a  chance  to  visit  other 
countries  and  talk  with  the  amateurs 
there  in  depth,  1  really  hadn't  under- 
stood some  of  the  profound  differ- 
ences between  the  opportunities  we 
have  here  in  the  US  and  the  problems 
people  face  in  other  countries . . .  just 
about  all  other  countries, 

While  I  am  not  now  much  on 
owning  things,  back  in  the  late  50 % 
while  I  was  editor  of  another  maga- 
zine -  - ,  possibly  one  which  you  are 
unfamiliar  with  ...  1  was  single  and 
had  quite  a  few  hobbies  up  and 
running.  There  was  my  Arabian  horse 
which  I  spent  several  years  riding  and 
training  ...  a  Chris  Craft  express 
cruiser  for  water  skiing  and  boating 
trips  ...  a  two- pi  ace  seaplane  . . .  and 
not  oner  but  two  Porsches,  On  the 
hamming  front,  I  had  a  75m  kilowatt, 
an  all  band  kilowatt,  and  a  2m  kilo 
watt  .  *  .  all  homemade  ...  an  amaz- 
ing amount  of  RTTY  equipment  .  * . 
and  I  was  putting  out  a  monthly 
RTTY  bulletin  to  about  2000  sub- 
scribers. As  I  said,  I  was  single. 

When  I  visited  other  countries,  I 
won  id  occasionally  find  someone 
wealthy  enough  to  own  a  plane  ..■*  *  or 
a  boat  ...  or  a  sports  car.  But  it  took 
enormous  wealth  to  be  able  to  afford 
all  these  things  at  once  ...  it  was  just 
totally  beyond  possibility  for  all  but  a 
very  few.  Since  I  was  not  making  a  lot 
of  money  and  I  was  able  to  afford  all 
those  nice  toys,  it  emphasized  the 
difference  in  opportunity  between 
countries.  Mot  many  of  us  are  ener 
getic  enough  to  try  and  do  alf  those 
things  at  once,  but  if  we  want  to,  it 
isn't  that  difficult  to  do.  It  is  our 
choice. 

Though  we  have  a  tot  of  problems 
with  our  courts,  with  our  government, 
with  big  business  and  the  other  power 
structures,  in  all  we  have  a  lot  more 
opportunity  here  than  our  counter 
parts  have  in  other  countries ,  . .  and 
I've  visited  almost  a  hundred  of  them 
now. 

Perhaps  I'm  off  base,  but  to  me, 
despite  the  harassment  I've  had  from 
our  courts,  government,  and  big  bust 
ness  .  . .  and  they've  each  done  fantas- 
tic jobs  on  me  . .  ,  I  think  the  United 
States  is  great  and  1  am  proud  of  the 
good  things  that  people  are  doing. 
Just  think  of  it  ...  despite  two 
hundred  years  of  the  worst  things  that 
the  courts,  government,  and  business 
could  do,  the  spirit  of  the  nation  has 
come  through  and  triumphed.   I  say 

Continued  on  page  27 
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TIME  TO 
RECONSIDER  THE 

TS-700A 

You  probably  have  considered  purchasing  an  all-mode,  2 -meter  transceiver,  but 
figured  that  you  couldn't  afford  one.  Figure  again!  Kenwood  has  towered  the  price 
of  the  fabulous  TS-700A.  making  ft  much  easier  to  get  on  the  2-meter  band  with  a 
top  quality  aH-modeVHF  system  At  its  new  low  price,  theTS-7QQA  is  certainly  the 
"Pacesetter"  in  both  price  and  performance.  And  it's  ready  for  immediate  delivery 
m  fact,  your  dealer  probably  has  them  in  stock  right  now.  There's  a  lot  of  excite- 
ment on  2  meters  .  -  .  not  only  on  FM,  but  SSB  and  CWtoo 
Check  with  your  nearest  authorized  Kenwood  dealer  for  the  TS-  700A  s  new  low  price, 


•  Operates  all  modes   SSB  {upper  &  lower). 
FM.  AM,  and  CW 

•  Completely  solid  state  circuitry  provides 
stable,  long  lasting,  trouble*free  operation 

•  AC  and  DC  capability.  Can  operate  from 
your  car,  boat,  or  as  a  base  station  through 
its  built-in  power  supply 

•  4  MHz  band  coverage  (144  to  148  MHz) 
instead  of  the  usual  2 

•  Automatically  switches  transmit  frequency 
600  KHz  for  repeater  operation.  Just  dial  in 


your  receive  frequency  and  the  radio  does 
the  rest    .  .  Simplex  repeater  reverse 

*  Or  do  the  same  thing  by  plugging  a  single 
crystal  into  one  of  the  1 1  crystal  positions  for 
your  favorite  channel 

*  Outstanding  frequency  stability  provided 
through  the  use  of  FET-VFO 

*  Zero  center  discriminator  meter 

■  Transmit    Receive  cababihty  on  44  channels 
with  1 1  crystals 

*  Complete  with  microphone  and  built-tn 
speaker 


These  fine  accessories  are 
also  available  for  use  with 
your  TS-700A. 
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visiting  views  from  around  the  globe 


The  Lady  in  the  Harbor 


It  is  simple  to  write  about  the 
amateur  radio  happening  on  Liberty 
Island  NY,  on  the  four  day  Thanks- 
giving holiday,  25  to  28  November 
1976.  How  did  tt  happen?  It  was  the 
brainstorm  of  "Doc"  Lew  Levitt 
WB2ND1,  Kings  County  Radio  Club, 
Brooklyn  NY.  "Wouldn't  it  be  nice  if 
amateur  radio  could  be  treated  to  an 
event  similar  to  Op-Sail  '76  to  cele- 
brate the  Bicentennial?"  Getting  the 
idea  into  reality  took  months  of 
concerted  effort  by  lots  of  people. 
The  actual  event,  the  four  days  ol 
glorious  activity,  was  the  climax  of 
some  anxious  times.  Doc  brought  his 
idea  to  the  Hudson  Amateur  Radio 
Council  (HARC),  where  he  proposed 
that  it  take  on  the  big  job  of  organ- 
izing, coordinating  the  preliminaries, 
and  then  operating  WL2U5A,  What 
follows  will  describe  the  nitty-gritty 
of  getting  the  idea  into  reality  -  the 
many  hours  of  planning,  letter 
writing,  and  telephone  calling.  Most  of 
the  work  was  done  in  the  morning 
before  work,  and  in  the  evening  after 


work.  There  were  some  unavoidable 
Interruptions  during  regular  working 
hours,  but  these  were  kept  to  a 
minimum. 

The  value  of  this  narrative  lies  in 
showing  that  anyone  who  takes  on 
anything  worthwhile  to  do,  for  the 
first  or  for  the  millionth  time,  will 
find  that  there  is  going  to  be  lots  of 
lost  motion,  lots  of  frustration.  If  it 
comes  off,  in  spite  of  all  obstacles, 
you  will  honestly  come  by  a  sense  of 
gratification  and  achievement  that  no 
one  can  take  away  from  you.  This  will 
give  you  confidence  is  go  on  to 
even  greater  and  higher  goals.  When 
Doc  Levitt  came  to  HARC  and  made 
his  proposal,  it  was  very  dear  thai  it 
might  be  a  tough  assignment.  Then 
why  did  I  take  it  on?  It  was  com 
plicated  enough  to  be  interesting. 

Problem  Number  One:  In  order  to 
get  a  permit  from  the  U.S.  Depart- 
ment of  Interior  (National  Park 
Service)  to  put  on  a  special  event  on 
Liberty  Island  NY  near  the  Statue  of 
Liberty,    an  applicant  must  agree  to 


observe  the  regulations  that  are  in 
force.  Most  are  simple  housekeeping 
ones,  others  regulate  the  limits  of  the 
activities,  and  others  say  no  camping, 
no  fires.  We  set  out  to  find  a  way  to 
get  around  the  regulation  about 
camping  and  structures.  The  solution 
was  obvious  —  so  we  thought.  Thus 
very  early  in  the  game,  we  became  our 
own  worst  enemy.  We  learned  a  lot  in 
a  short  time  about  negotiations  with 
U.S.  Government  agencies .  It  was  bad 
enough  dealing  with  the  FCC  for  the 
special  call.  Doc  Levitt  is  one  of  the 
most  persistent  persons  around,  and, 
thanks  to  that,  the  special  call  was 
issued,  but  not  until  after  months  of 
waiting,  griping,  calling  (but  mostly 
waiting  and  waiting  some  more).  We 
decided  to  "go  to  higher  authority" 
for  exemptions  to  permit  us  to  erect 
structures.  After  all,  an  antenna  is  a 
structure!  The  whole  project  hearty 
folded  then  and  there,  For  future 
reference,  anyone  dealing  with  the 
U.S.  National  Park  Service  should 
remember  this:  The  U.S.  Park  Service 


From  left:  Watty  WA2NVG.  Arnold  WA2CIQ,  Ctrfos  WA2AUV,  Allyn  WB2ZKZ 


rigidly  adheres  to  the  "captain  of  the 
ship"  policy.  It  is  m  enviable  policy, 
in  that  it  maintains  authority  and 
responsibility  in  the  field.  The  best 
qualified  to  make  a  decision  is  on  the 
scene,  and  the  decision  is  made  on  the 
spot.  It  has  proven  to  be  very  effec- 
tive. It  was  our  tactical  error  to  try  to 
circumvent  the  authority  of  the 
Superintendent  ol  Liberty  Island, 
Once  we  accepted  the  stringent 
restrictions,  we  found  that  he  was  also 
prepared  to  go  out  of  his  way  to 
extend  the  help  he  was  authorized  to 
give.  We  became  very  good  friends. 
Without  the  Service's  kindness  and 
help,  we  would  not  have  been  able  to 
take  our  gear,  set  up  for  four  days, 
and  operate  at  all.  From  the  very  first 
day  {during  our  site  visit),  they  gave 
excellent  advice  and  suggestions  on 
how  to  prepare  for  the  worst.  They 
even  made  storage  facilities  available. 
We  had  access  to  the  maintenance 
shed  for  inclement  weather  and 
contingencies,  where  we  could  set  up 
at  least  the  2  meter,  20  meter,  and 
OSCAR  station.  To  Mr.  Luis  Curbelo- 
Garcia  and  Mr.  Dean  Garrett,  many 
thanks.  Moral:  Find  out  very  early.  If 
you  can't  fight  'em,  join  'em  . . . 

So  a  month  before  the  event,  we 
had  the  site.  It  was  also  three  weeks 
before  the  HARC  Convention  at  Great 
Gorge,  and  the  convention  committee 
had  more  pressing  matters  than  worry- 
ing about  Hi  ole  WL2USA.  We  got 
individual  help,  but  in  general  we  were 
on  our  own. 

Most  of  you  who  went  to  the 
HARC  Convention  saw  how  we 
tackled  Problem  Number  Two:  How 
do  you  motivate  people  to  go  out  into 
the  cold,  get  on  a  subway,  buck  the 
crowds  (while  lugging  a  rig),  ride  to 
the  tip  of  Manhattan,  dress  for  the 
rigors  of  wind  and  spray,  and  stay  for 
at  least  four  hours?  It  wasn't  easy. 
You  set  out  to  get  as  much  help  as 
you  can,  from  anyone,  and  from 
anywhere.  Keep  in  mind  that  the 
impetus  has  to  come  from  you.  It  can 
get  lonely.  How  persuasive  was  the 
blurb  in  the  Convention  program 
book?  It  was  a  flop.  Two  live  takers 
came  from  it:  Stu  K2RP2  and  Harry 
WB2FZE.  They  said  they  would 
come,  because  thev  knew  what  it 
might  be  like,  but  since  they  were 
well- weathered  fishermen,  they  could 
hack  it,  no  matter  what  J  I  wish  there 
had  been  fifty  more  tike  iheml  Then  I 
went  to  the  DX  session  moderator  to 
sneak  time  before  the  regular  sessions 
to  drum  up  more  takers.  No  luck  from 
that  tack.  The  weekend  before  the 
event,  we  had  to  go  the  Island  to 
conduct  field  tests,  and  literally  test 
the  water.  Doc  Levitt  met  us  with  his 
two  meter  FM  rig,  and  we  took  our 
SBH  34.  The  purpose  of  going  was  to 
find  out  what  loose  ends  were  left, 
what  had  to  be  revised,  and  what  it 
was  going  to  be  like.  It  was  miserable, 
damp,  and  windy ,  and  my  rig  didn't 
work.  We  were  off  to  an  inauspicious 
start,  indeed  ...  We  also  had  to  find 
out  where  to  plug  in  the  extension 
cords,  where  to  Find  the  Johns,  how  to 
set  up  a  mast  and  guy  it  according  to 
regulations  and  for  safety,  where  to 
get  a  snack,  and  where  to  thaw  out.  I 
was  chilled  to  the  bone,  and  three 
days   later  the   ache  was  still  there. 


Would  the  four  day  stint  do  me  in? 

Father  Vic  W2UC  called  long  dis- 
tance from  Renssetaer  NY  for  infor- 
mation and  details  about  WL2USA. 
We  made  a  sked  for  3850  kHz.  With 
John  W2BPU  in  Teaneck,  and  Don 
WB2VJC  on  the  side  in  Rensselaer, 
Father  Vic  said  he  would  come. 
Things  might  be  looking  up+  On  the 
day  before,  the  roster  included  Doc 
WB2NDI,  Allyn  WB2ZKZ,  Larry 
WB2TXL,  Paul  WB2CNF  and  Ed 
WB2UDD.  So  on  Thanksgiving 
morning,  we  loaded  up  the  VW 
Rabbit,  checked  the  ropes  on  the  roof 
carrier  to  see  if  the  antenna  masting 
was  secure,  gassed  up,  and  went  down 
to  the  back  of  Midas  Muffler  to  find 
old  muffler  clamps  for  the  antennas 
Then  it  was  down  the  Jersey  Turnpike 
for  the  Holland  Tunnel  and  the  Bat 
tery. 

Liberty  Two,  the  U.S.  National 
Park  Service  bumbo  at,  pulled  up  to 
the  dock.  We  were  waved  on  by  the 
sentry  to  the  Coast  Guard  parking  lot 
adjacent  to  the  Marine  Inspection 
Office  at  the  Battery.  This  was 
another  example  of  how  far  the  Park 
Service  went  to  extend  their  help* 
There  is  very  little  parking  in  the 
vicinity  of  South  Ferry.  What  there  is, 
naturally,  is  expensive.  More  impor 
tantly,  we  needed  access  to  the  dock 
to  offload  our  masting  and  gear.  This 
was  a  very  generous  act.  More  on 
parking  later. 

The  skipper  of  Liberty  Two,  I 
found,  was  a  signalman  on  the  USS 
Utah  at  Pearl  Harbor,  He  and  I  must 
have  been  a  few  hundred  feet  from 
each  other  during  the  war  years,  My 
activities  as  a  civilian  radio  operator 
on  the  tugs  and  dredges  took  me  into 
the  same  areas  of  the  Navy  Yard.  It 
took  over  thirty  years  and  several 
thousand  miles  to  find  out  about  each 
other-  This  brings  up  another  point; 
You  can  expect  to  discover  new  things 
and  meet  lots  of  nice  people  when 
you  set  out  to  do  something  worth 
white,  I  am  sure  the  skipper  would 
have  been  just  as  heipful  otherwise, 
but  it  was  still  awfully  nice  10  be 
aboard  a  tug  again,  feel  the  vibrations 
of  the  engines  underfoot  and  the 
spray  on  my  face  again  1  Then,  to  take 
me  all  the  way  back  to  those  days,  he 
let  me  use  the  FM  rig  aboard  Liberty 
Two  to  inform  the  acting  superinten- 
dent of  Liberty  Island  when  we  got 
underway? 

As  operations  go,  most  of  us  have 
been  on  field  days  much  more  elab- 
orate than  WL2USA.  First  of  all,  we 
were  limited  by  the  rigs  that  could  he 
brought  conveniently-  Liberty  Two 
had  very  limited  space  and  storage.  At 
no  time  were  we  in  full  operation 
simultaneously  on  20,  40,  and  SO 
meters.  We  set  up  the  best  we  could 
with  what  was  brought  in  rigs  and  in 
antennas,  commencing  at  8:00  am, 
and  we  made  our  first  contact  on  20 
meters  at  12:15  pm  with  Harvey 
WA0OBY  in  Missouri.  We  made  our 
two  meter  contact  a  little  earner  at 
11:25  an\  through  WB2UDO's  five 
Watt  FM  rig,  with  Steve  WA20HF,  It 
was  a  cold,  overcast  day,  and  even  at 
the  slowest  exposure  the  colored  film 
did  not  give  very  good  pictures.  Ernie 
WA2HLY  did  the  best  he  could  with 
his  camera.  He  loaned  them  to  me  for 


photo  reproduction  to  black  and  white 
Sxl  0's.  As  you  can  see,  we  set  up  near 
the  flagpole  opposite  Ellis  Island  and 
the  Battery,  with  the  20  meter  beam 
set  into  a  flag  stanchion  and  then 
guyed  ten  feet  above  the  ground  (to 
avoid  scalping  any one K  We  used  the 
armstrong  rotator  if  we  needed  to. 
Considering  everything,  the  two 
element  beam  did  very  well  into 
Europe  and  nearly  got  us  WAS.  We 
missed  by  about  six  states,  and  Father 
Vic,  bless  him,  got  us  Nebraska!  Our 
80  meter  antenna  was  a  home  brew 
helically-wound  vertical  Allyn 
WB2ZKZ  and  myself  made  it  in  a 
couple  hours  in  our  backyard  QTH. 

The  showpiece  of  WL2USA  was  the 
OSCAR  station  that  An  W4ART 
brought  up  from  Arlington  VA,  Art 
was  my  other  live  catch  from  the 
HARC  Convention.  On  the  basis  of 
the  showstopping  OSCAR  demonstra- 
tion at  Great  George,  Art  decided  to 
come  up  to  New  Jersey  and  spend 
Thanksgiving  with  his  family.  He  gave 
me  a  lot  to  be  thankful  forP  toot  With 
Art  came  Murphy,  tn  spades.  We  set 
up  the  OSCAR  station  on  Thursday, 
but  missed  all  the  passes  for  that  day. 
It  would  have  been  nice,  but  it  was 
asking  top  much  to  be  able  to  set  up 
in  an  hour  to  get  the  morning  pass. 
Art  had  run  out  of  gas  and  barely 
made  it  to  the  parking  lot,  and  on  a 
Thursday  holiday  afternoon  we  would 
not  have  found  a  gas  station  open  for 
business.  So  we  left  his  van  in  the  lot 
overnight. 

The  next  day,  Friday  after  Thanks- 
giving, is  a  regular  working  day  for  the 
U.S.  Coast  Guard.  Shortly  before  that. 
Art  had  found  a  badly  damaged  432 
MHz  transceiver.  It  was  clobbered  —  it 
hit  so  hard  that  the  impact  had 
sheared  the  mike  plug  plastic  insert 
and  bent  the  gain  control  shaft.  I  had 
personally  put  the  station  away.  When 
f  closed  the  storage  shed  door,  I  must 
have  pushed  it  off  the  top  of  the  pile 
onto  the  floor.  As  luck  would  have  It. 
he  had  borrowed  it!  I  thought  Art 
would  pack  up  and  go  back  to 
Virginia  , . .  Not  two  minutes  later, 
white  I  was  still  breathing  hard,  Dean 
Garrett  came  over  with  crisis  number 
two:  "You'd  better  call  Chief  Dick 
pronto.  He  is  good  and  mad;  since  he's 
just  been  chewed  out  by  the  E-X-Q 
for  allowing  an  unauthorized  vehicle 
of  another  governmental  agency  to 
park  with  tags  marked  W4ART."  I 
think  that's  what  may  have  saved  me. 
Art  had  left  his  FCC  identification  in 
the  car,  too,  and  I  couldn't  get  up 
enough  nerve  to  tell  the  Chief  that 
W4ART  was  not  a  government  license 
plate.  The  other  reason  that  I  might 
have  been  saved  was  that  there  were 
other  things  going  on.  it  must  have 
been  close  to  noon  when  I  called  back 
to  apologize.  The  Friday  after  Thanks- 
giving had  gone  well,  and  the  Chief 
allowed  us  to  park  there  for  the  rest 
of  the  day  —  as  welt  as  Saturday  and 
Sunday'  He  could  have  scuttled 
WL2USA  and  me  too  if  he  had  barred 
us  from  parking.  When  it  rains,  it 
pours  .  .  .  but  we  were  actually  spared 
on  that  score.  The  weather  for  the 
four  days  was  nearly  springlike.  So  the 
blurb  had  done  too  good  a  job.  and 
scared  everyone  away.  We  made  33 
contacts  with  OSCAR  on  orbit  num- 


WL2USA  antenna  farm  (Eftis  isfanct  in  background}. 


bers  9295A,  9307 B,  9308B,  9320 A. 
Amateur  radio,  public  relations,  the 
United  Nations,  the  UN  Meditation 
Group,  the  Bicentennial  and  the 
Statue  of  Liberty  achieved  Unity  with 
the  Universe  in  the  middle  of  orbit 
9307B  at  1459  UTC,  Art  W4ART  was 
explaining  the  OSCAR  station  to  a 
member  of  the  UN  public  information 
staff,  Bernard  Curchack  from  the  UN 
Meditation  Group  had  also  come  to 
Liberty  I  si  and  to  give  thanks  and  pay 
homage  to  the  Bicentennial.  Unfor 
tunately,  the  park  authorities,  in 
deference  to  WL2USA,  refused  per- 
mission  to  them  So  it  seemed  the 
gracious  thing  to  do  to  let  Bemie  read 
his  poem  of  praise  (panegyric)  on 
OSCAR  1  It  was,  for  all  observers,  a 
very  emotional  event.  This  was  a  very 
untque  event  indeed t  While  all  of 
WL2USA  was  a  noble  undertaking, 
this  particular  event  was  transcendent 
and  mystical.  It  made  all  the  effort 
worthwhile.  So  on  Sunday,  when 
Father  Vic  came  aboard,  he  put  the 
topping  on  the  affair  by  representing 
the  clergy  and  our  freedom  of  belief 
and  conviction. 

The  other  circumstance  that  made 
WL2USA  memorable  was  the  cultural 
and  ethnic  mix.  We  had  the  WASPs, 
Jews,  Afros,  Hispanics,  and  people  of 
Asiatic  ethnic  origins.  All  there  to 
honor  America  by  means  of  amateur 
radio.  What  other  time  would  you 
expect  two  radio  amateurs,  Allyn 
WB2ZKZ  and  Carlos  WA2AUV,  to 
limber  up  after  a  stint  at  the  mike 
with  the  ancient  Chinese  I'ai-chi?  No 
way,  no  how  —  gung  ho!  Allyn  is  one 
half  Chinese,  and  Carlos,  Hispanic. 
They  were  all  very  decent  fellows,  full 
of  enthusiasm,  very  competent.  They 
will  go  fair  and  far.  The  other  visitor 


from  the  Quisqueya  Amateur  Radio 
Club,  Bronx  NY,  was  Arnold 
WA2CID.  Of  all  the  calls  for  any 
Hispanic  to  get!  El  Cid  of  Charlton 
Heston  fame  is  the  national  hero  of 
Spain  and  the  cultural  superman  of 
the  Hispanic  culture,  and  apparently  it 
had  not  occurred  to  Arnold  that  this 
was  the  case.  He  was  most  delighted 
to  be  told  this  by  me.  We  made  as 
many  DX  QSOs  as  the  number  of 
operators  (about  three  dozen), 
including  Pete  WB8NAS/1  and  Sally 
WB8NOK/1,  Luis  HI8LMK/W2,  Irene 
WA2LWG.  The  other  radio  club  that 
sent  operators  was  from  St,  Peter's 
Prep     (K2QOJ)  Bob    WA2DMF, 

Taras  WB2ERD,  Walter  WA22NW. 
Paul  WB2ZNF,  Englewood  IMJ,  was 
our  statistician.  According  to  him, 
WL2USA  made  a  total  of  1142  QSOs, 
Two  meter  FM  accounted  for  560, 
and  the  low  band  for  549.  Limitations 
of  time  and  coverage  kept  others  from 
a  QSO  with  us.  If  you  feef  you  deserve 
a  QSL  for  your  effort,  send  a  QSL 
card,  tell  us  the  time  you  tried,  what 
you  heard,  and  whom  you  heard,  and 

we  will  send  off  the  OSL  to  you  as  a 
souvenir.  All  who  contacted  us  and 
were  confirmed  will,  of  course,  receive 
the  commemorative  WL2USA  QSL 
Designing  the  QSL  is  a  story  in  itself, 
Whenever  you  set  out  to  make  a 
QSL  card,  you  are  making  an  esthetic 
statement.  For  me,  it  requires  e  lot  of 
introspection  and  sober  thought.  In 
this  case,  we  had  to  epitomize  the 
spirit  of  the  project.  Some  of  the 
people  I  asked  suggested  we  do  it 
whimsically.  Why  not  the  Statue  of 
Liberty  holding  a  tribander  beam?  No 
—  too  frivolous.  I  recall  the  anguished 
responses  when  someone  suggested  a 
red,    white    and    blue   sash    for    the 


Lady  'n  ^e  Harbor.  Once  committed 
to  a  matter-of-fact,  straightforward 
treatment,  the  matter  becomes  some- 
what easier.  When  Larry  WA2FSY  and 
Roz  WA2EMC  heard  about  the  idea, 
Larry  gave  me  a  phot  ©reproduction  of 
a  woodcut  of  the  Statue,  Then,  to  be 
authentic,  should  we  include  the 
Emma  Lazarus  quotation  about  the 
tired,  poor  and  huddled  masses?  So  a 
call  was  made  to  Dean  Garrett  and  by 
return  mail  came  a  picture  of  the 
tablet  in  memory  of  Emma  Lazarus,  it 
is  in  Gothic  sans  serif  type,  cast  in 
brass  and  located  in  a  place  of  honor. 
An  entire  GSL  card  in  Gothic  sans 
serif  just  didn't  seem  to  took  good, 
nor  did  at  I  italics  or  Roman,  What  to 
say;  and  how  to  sav  it?  My  tentative 
designs  were  shown  to  my  artist 
friends,  who  were  very  helpful. 
Finally  I  went  to  the  Suburbanite  in 
ingje wood  to  see  Jules  and  Richard 
Jacobson.  We  went  to  the  photo  font 
machine  and  chose  italics  and  Roman. 
The  neia  day  the  Audio  Visual 
Department  made  me  a  3%  x  5%  inch 
negative  for  the  GSL  card  and  a  8Va  x 
1 1  transparency  for  trans uue  pro- 
jection. Those  who  went  to  the  DX 


sessions  at  the  HARC  Convention  saw 
that  result. 

Again,  there  is  more  than  meets  the 
eye.  In  order  to  legitimately  display 
the  NYC  Bicentennial  logos,  we  had 
to  get  permission  from  Dr,  R.L 
Gaudreau.  Executive  Director  of  the 
NYC  Bicentennial  Corporation,  the 
same  outfit  that  brought  you  Op -Sail 
'76.  Then,  to  get  permission  for  the 
American  Revolution  Bicentennial 
Eogos,  we  bad  to  write  to  the  MY  State 
Bicentennial  Commission  in  Albany* 
Then,  and  only  then,  with  the  en- 
dorsement and  approval  of  the  U.S. 
National  Park  Service,  we  got  per- 
mission to  use  the  logos.  This  gave  the 
DXpedition  an  exarted  status,  and  you 
might  say  amateur  radio  had  its  own 
Op-Sail  "76!  Why  not?  This  is  why  the 
U.S.  National  Park  Service  put  out  the 
red  carpet  to  us. 

Those  who  went  to  Liberty  Island 
did  amateur  radio  proud.  They 
were  worthy  representa lives  of  ama- 
teur radio.  Without  being  self- 
conscious,  they  furnished  the  Voice  of 
the  Statue  of  Liberty  and  gave  to  a 
very   limited  segment  of  the  amateur 


radio  population  of  the  entire  world 
an  opportunity  to  share  with  us  our 
pride  and  joy  in  the  Bicentennial,  We 
have  to  tell  you  how  seriously  Joe 
W9RCJ  took  the  matter.  He  finally 
called  me  at  home  in  Englewood  to 
ask  if  we  were  on  the  air  and  could  we 
please  sked  him  for  11:00  am  on 
Sunday.  Joe,  you  get  the  card  as  soon 
as  Stu  K2RPZ  cits  the  negative  from 
me  and  runs  off  the  1500  cards  we 
need.  There  was  no  need  to  send  an 
SASE,  either.  Then  we  must  give 
Carlos  WA2AUV  the  ana  boy  award 
for  trying  hard.  As  we  were  getting  on 
the  ferry  to  get  back  to  Manhattan  for 
the  last  time,  running  down  the  gang- 
way was  poor  Carlos,  who  had  missed 
the  one  before  and  was  trying  to  get 
there  to  help  us  out.  Better  luck  next 
time,  buddy  , , . 

So  how  about  next  time?  Would  I 
ever  do  it  again?  What  could  we  do 
differently  to  make  it  better?  What 
did  we  get  out  of  it?  We  would  do  it 
again,  emphatically!  It  was  a  once-in- 
a-titettme  chance  to  reafly  do  some 
thing  worthwhile  for  ourselves  and  for 
lots  if  other  people.  As  it  turned  out, 
the  gods  were  kind,  and  the  weather 


did  not  turn  foul  until  the  Monday 
after  Thanksgiving.  You  had  to  dress 
for  it,  and  be  prepared.  Different 
would  mean  just  more  lead  time  and 
less  competition  with  a  long  holiday  — 
and  more  planning  ahead.  This  would 
assure  more  operators  and  trans 
miners  and  more  opportunities  to  get 
QSOs.  There  is  no  way  to  make 
WL2USA  a  24-hour  operation  without 
an  act  of  Congress  or  some  very 
special  dispensation  from  the  US. 
National  Park  Service. 

Finally,  what  did  I  get  out  of  it 
personally?  Something  rare.  I  got  a 
chance  to  get  to  know  myself,  and 
what  I  saw  I  liked.  To  carry  the  ball 
for  an  event  that  goes  beyond  the 
boundaries  of  time  and  space,  to  show 
your  pride  and  convictions  and  use 
state-of-the-art  technology  in  the  way 
and  place  we  did  it  in  the  way  we  did 
it,  is  something  1  will  be  able  to  recall 
with  pleasure  for  a  long  time  to  come. 
I  hope  others  that  came  with  me  feel 
the  same. 

Wally  Luke  WA2IWG 

51  Tenafly  Road 

Englewood  NJ  07631 


l/O- 
a  5  Year  Forecast 


The  general  purpose  computer 
industry  has  a  better  future  In  the 
United  States  and  overseas  than  pre- 
viously estimated,  according  to  the 
Arthur  D.  Little  consulting  firm. 

The  installed  base  of  computers 
should  grow  B  per  cent  compounded 
annually  in  the  US  and  12  per  cent 
overseas  through  1981,  the  firm  said 
in  a  recent  report. 

In  its  15th  annual  five  year  forecast 
of  the  industry,  ADL  said  Interna- 
tional Business  Machines  apparently 
has  recovered  from  its  weakness  in  its 
share  of  the  computer  business  and 
may  become  a  greater  threat  to  other 
computer  makers. 

Increasing  profit t  margins  for  com- 
puter manufacturers  also  are  forecast 
in  the  report  by  Frederick  G.  Witbing- 
ton  and  Oscar  K  Rothenbuecher  of 
the  ADL  staff- 

Large  general  purpose  computers 
are  not  about  to  be  displaced  by 
smaller  minicomputer  networks,  the 
study  said. 

Computer  shipments  will  rise  rapid- 
ly as  manufacturers  continue  making 
them  easier  to  use,  the  study  said. 

Other  reasons  for  the  optimistic 
outlook  include  "the  burgeoning  of 
electronic  office  and  funds  transfer 
systems  and  the  growing  use  of  com- 
puters to  offset  inflation  in  labor 
i  men  si  ve  t  n  dustr  ies. ' ' 

The  ins  tailed  computer  base  in  the 
US  should  rise  from  about  S46.5 
billion  at  the  end  of  this  year  to  S70 
billion  to  $75  billion,  and  from  $40*9 
billion  overseas  to  $70  billion  to  $80 
:  hi  lion  in  1981  r  the  study  said. 


US  manufacturers  wilt  maintain 
their  dominance  of  the  worldwide 
market,  though  it  will  decrease  from 
75  per  cent  this  year  to  67  per  cent  in 
1981 ,  ADL  researchers  said. 

"Tfw  strongest  competition  for  the 
US  computer  industry  will  come  from 
Japan/'  the  study  said,  noting  that 
country  "ts  making  impressive  Strides 
toward  an  integrated,  ex  port  oriented 
industry"  and  is  making  inroads  in 
western  Europe, 

Wider  profit  margins  for  computer 
makers  should  come  from  major 
decreases  in  manufacturing  costs  and 
new  revenues  from  selling  systems 
programs  separately  from  the  ma- 
chinery. 

Looking  beyond  the  next  five 
years,  ADL  says  minicomputer  net 
works  may  become  more  popular  than 
the  huge  general  purpose  machines, 
though  "the  two  types  will  live  side 
by-side  for  years  to  come,  with  most 
networks  requiring  a  large  central  host 
machine, 

"The  big  general  purpose  machines 
have  a  20  year  head  start  on  systems 
programs/'  said  Withington, 

"Small  computer  networks  are  not 
likely  to  be  able  to  offer  equivalent 
convenience,  versatility  and  stability 
until  the  early  1980s.  After  that  the 
dominance  of  large  computers  may 
wane,  but  an  'Indian  summer'  of 
growth  and  profitability  for  them 
appears  likely  in  the  interim." 

Reprinted  from  the  Nashua  Telegraph, 
Nashua  l\tH, 


A  Ban  on  Linears? 


If  you've  been  wondering  what 
effects  CB  is  having  on  ham  radio, 
wonder  no  more*  The  plague  of  out- 
law SSB  CBers  may  force  an  end  to 
the  manufacture  of  linear  amplifiers, 
bring  point  of  sale  license  checks,  and 
FCC  approval  of  all  commercial  equip 
rnent. 

Those  are  the  main  points  of  a  staff 
recommendation  due  before  the  FCC 
at  year's  end.  Chtef  Encpneer  Ray 
Spence,  in  a  73  interview,  said  the  ban 
would  cover  at  I  linear  amplifiers,  not 
just  those  intended  for  use  by  CBers. 
Spence  also  said  he  hoped  to  avoid  a 
ban,  by  adopting  rules  requiring  deal- 
ers to  check  if  a  buyer  is  licensed  to 
use  an  amplifier,  Dealers  could  be  held 
responsible,  and  face  fines,  if  they 
sold  to  unlicensed  persons.  Already 
federal  law  bans  the  sale  of  amplifiers 
for  CB  use,  but  the  first  conviction 
under  the  two  year  old  statute  did  not 
come   until  October.   In  that  case,  a 

Florida  CB  dealer  was  fined  $250, 
Legal  loopholes,  forced  by  other 
sen/ices,  have  allowed  continued 
manufacture  of  the  banned  amplifiers. 
The  way  the  law  stands,  any  unit 
capable  of  frequencies  other  than  11 
meters  Is  legal,  but  it's  quite  obvious 
what  the  gear  is  for,  when  you  con 
suter  the  27  MHz  receive  preamps 
built  into  most  of  them  and  the  4  to  5 
Watt  input  power.  In  light  of  these 
latest  developments,  it  looks  like  ham 
radio  may  lose  more  than  1 1  meters 
to  the  CBers.  FCC  off  icals  emphasize 
that  they  have  tried  everything  they 
can  think  of  to  stow  down  the  CB 
outlaws.     Field    Operations    Bureau 


{FOBJ  personnel  report  illegal  activ 
ity,  despite  well -publicized  raids  in 
several  major  cities,  is  on  the  rise,  not 
the  decline.  (In  Houston  TX,  a  group 
of  10  SSB  CBers  were  shut  down, 
revealing  the  same  pattern  encoun- 
tered elsewhere  ,  .  ,  ham  transceivers 
and  linear  amplifiers  modified  for  27 
MHz,  big  beams,  and  enough  interfer- 
ence to  other  services  to  fill  a  new 
BCl-TVI-RFI  handbook,! 

Engineer  Spence,  himself  an  ama- 
teur, finds  the  idea  of  banning  the 
manufactore  of  amplifiers  "appal- 
ling/* "It  may  end  up  a  combination 
of  the  alternatives/*  Spence  said, 
"with  equipment  approval  and  point 
of  sale  checks  becoming  law."  Others 
at  FCC  see  no  alternative  but  a  ban  on 
amps.  The  irony  in  all  this  is  that 
FCC's  attention  to  the  outlaws  will 
only  further  delay,  if  not  kill  altogeth- 
er, proposals  for  n  on  -code  licenses .  .  . 
proposals  the  outlaws  claim  they  are 
working  for  by  defying  the  law.  In 
each  issue  of  SSB  News,  a  newsletter 
devoted  Co  HF  and  VHF  pirates,  the 
editor  states,  "SSB  Atews  does  not 
advocate  defiance  of  FCC  rules,  but 
we  do  believe  the  FCC  should  act  to 
provide  for  the  needs  and  wants  of  the 
people,  to  designate  additional  fre 
quency  space  on  the  11  meter  band 
for  sideband  hobby  operation,  and  to 
make  a  Novice  license  more  appealing 
by  allowing  sideband  phone  privileges 
for  Novices  on  10  meters!"  (His  ex- 
clamation mark.) 

FCC  officials  say  Class  E  CB  (220 

Continued  on  page  7  7 
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DIGITAL  PERFECTION  NOW 


ICOM  recently  introduced  the  revolutionary 
new  IC-2 114  MEG  All  Mode  transceiver  with 
dual  tracking,  optically  coupled  VFO's:  just 
the  first  of  a  great  new  wave  of  ICOM  LSI 
synthesized  radios.  And  now  the  IC-211  is 
joined  by  the  amazing  IC-245  mobile  trans* 
ceiver.  Together  they  herald  the  beginning  of 
the  ICOM  VFO  Revolution. 

ICOM  DEVELOPED  PHASE  LOCKED 
LOOP  CMOS  LSI 

To  facilitate  the  advancement  of  the  phase 
locked  loop  concept  which  has  been  nurtured 
by  ICOM's  forward  looking  engineers,  ICOM 
has  designed  an  IC  to  provide  these  functions 
in  a  single  LSI  integrated  circuit. 

The  circuitry  of  this  chip  contains  all  of  the 
command  registers  and  up  down  counters  and 
the  divide-by~n  counter  needed  to  make  the 
ICOM  "digital  perfection"  a  reality. 


chip  also  contains  the  phase  detector 
and  memory  system  which  provides  the  dual 
VFO  function.  In  addition,  there  are  provi- 
sions to  cause  the  step  rate  to  increase  to 
5KHz  or  lOKHz  from  100  Hz  and  another 
which  causes  the  reading  to  "freeze"  and  not 


change  with  the  dial  setting.  And  yet  another 
provides  pulses  to  both  sets  of  counters  to 
allow  them  to  track  while  staying  offset  by  the 
set  amount. 

Also,  included  is  the  circuitry  which  makes 
the  100  Hz  steps  possible  with  a  10  KHz  refer- 
ence. This  circuitry  is  so  unique  ICOM  has  a 
Japanese  patent  pending. 


THE  BEGINNING  OF  THE  fCOW  VFO  REVOLUTION! 

The  IC-245 $499.00 

The  IC-211 $749,00 

Available  at  Henry  Radio    Pfease  call,  write  or  come  in. 

tomMt 

1 1240  W.Olympic  Blvd.  Los  Angeles.  Calif.  90064  213/477-6701 
931  N  Euclid.  Anaheim,  Calif  92801  714/772-9200 

Butler.  Missouri  64730  816/679-3127 

r*nces  subject  to  clutift  inttoe!  notict 
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ADAM'S  RIB 

I  am  not  a  ham.  Now,  wait;  don't 
all  of  you  start  jumping  on  me  with 
both  feet,  at  least  not  yet.  I  am  one  of 
an  ambiguous  group  known  as  short- 
wave listeners,  among  other  things.  I 
have  been  a  (dare  I  say  it?)  CBer  since 
1957  when  that  endeavor  had  just 
been  bom.  Remaps  J  should  say  that  it 
was  an  Eve  drawn  from  an  unwilling 
Adam's  rib.  Whtfe  the  OT  hams 
begrudged  the  loss  of  the  band,  it  was 
not  quite  the  dislike  held  for  the  lids 
who  run  rampant  on  today's  CB  chan- 
nels. 

With  this  introduction,  you  will 
assume  I  am  about  to  engage  in  a 
[urious  tirade  against  hams  of  your 
magazine.  AE  contrario,  I  really  enjoy 
your  magazine,  and  stitl  enjoy  tuning 
the  bands, 

My  reason  for  writing  is  two-fold. 
First,  I  want  to  disagree  with  the 
tetter  written  by  K.  T.  Derek,  Pitts- 
field  MA.  which  appeared  in  your 
Dec.  '76  issue.  If  Derek  is  so  against 
hams,  why  does  he,  or  she,  read  73  or 
bother  writing  to  you?  I  read  73 
compliments  of  a  good  friend  of  mine, 
WA1UFE,  for  exactly  the  reasons 
Derek  pointed  out.  I  don't  find  hams 
either  "pompous"  or  "stuffed  shirts." 
but  they  are  proud.  They  have  reason 
to  be.  If  Derek  or  anyone  eise  thinks 
they  could  "get  a  ticket  tomorrow"  if 
they  wished,  I  think  they  ought  to  try 
it.  I  am  a  holder  of  a  First  Class 
Commercial  Operator's  License,  not 
through  one  of  these  quickie  memory 
schools  that  simply  give  the  test  an- 
swers, but  through  years  of  hard 
work,  and  I  am  proud  of  that!  1  can 
see  that  anyone  who  has  studied 
ardently  to  get  his  Novice  ticket 
would  be  just  as  proud.  For  this 
reason,  hams  wish  to  show  off  a  little. 
I  say  that's  great.  You  all  deserve  a 
round  of  applause.  Anyone  can  say,  "I 
could  get  a  ticket  if  I  wanted/'  But  It 
is  quite  a  different  matter  to  actually 
do  it  I  would  challenge  Derek  to  try 
it  first,  before  criticizing*  It  Is  tike 
watching  the  tip  of  an  iceburg  pro- 
truding from  the  water  and  comment- 
ing. "There's  nothing  to  it"  or  "(s  that 
all  there  is?"  Believe  me,  there  is  more 
to  it  than  that. 

More  QRN  came  from  the  letter 
saying  that  the  experimental  phase  of 
electronics  went  out  with  the  6L6 
tube.  If  you  think  that,  I  am  sorry  for 
you.  I  have  worked  as  an  electronics 
design  engineer  for  a  big  company, 
The  only  good  designs  coming  from 
groups  like  that  are  the  brainstorm 
black  boxes  thai  we  dream  up  on  our 
own  time,  For  the  most  part,  the  large 
companies  are  so  wrapped  up  in  stick 
ing  to  standard  procedures  that  they 
will   not   let  their  engineers  develop 
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now  ideas  on  company  time.  All  they 
are  concerned  with  is  cosmetic 
changes  to  existing  products  that  have 
already  proven  their  worth  on  the 
money  market.  Take  just  one  exam- 
ple: the  well-known  TV  games.  To  my 
knowledge,  the  first  such  unit  was  a 
basement  "black -box"  unit  called 
TV  Tag/'  in  which  each  pJayer  had  a 
dot  on  the  screen  and  they  chased 
each  other  around  the  screen.  This 
wasn't  much,  but  it  was  enough  to 
make  one  man  op  to  his  garage  and 
build  the  famous  "Pong"  game.  This 
started  the  Atari  Company,  which  is 
now  a  big  business.  Only  after  the 
Pong  game  proved  itself  a  money- 
maker did  the  big  companies  jump  m 
with  hundreds  of  varieties  of  the  game 
to  get  a  little  of  the  cream-  No,  I'm 
afraid  your  idea  is  just  QRM, 

My  second  reason  for  writing  at  this 
time,  and  a  more  important  one  to 
me,  ts  the  new  Kilobaud  magazine.  I 
don't  want  to  miss  even  one  issue.  If 
the  I/O  sections  which  have  been 
appearing  in  73  are  any  indication, 
this  will  be  the  magazine  we  have  all 
been  waiting  for,  I  do  not  know  what 
the  yearly  fee  will  be,  but  we  can 
straighten  that  out  later.  Please  put 
me  down  for  a  year's  subscription, 
starting  with  issue  number  one,  and 
bill  me,  Tnx. 

Dan  Mickle 
Lodi  OH 


MISSED  POINTS? 


I  must  compliment  your  policy  of 
printing  everybody's  views,  however 
far  off  base  they  may  seem.  Ai  the 
same  time,  J  can't  rests!  commenting 
on  G30GR's  article  in  the  December 
issue.  I'm  afraid,  however,  that  it  was 
ill  timed  —  it  would  have  been  more 
appropriate  around  the  first  of  April, 

Seriously,  though,  Jest  some  begin- 
ner misinterpret  the  article,  some 
form  of  analysis  is  necessary. 

He  was  trying  to  prove  or  disprove 
The  effectiveness  of  correct  antenna 
matching  In  terms  of  radiated  signal 
strength.  He  started  with  an  antenna, 
cut  to  resonance,  evidently,  according 
to  the  basic  antenna  formula.  How- 
ever, he  had  no  way  of  knowing  the 
antenna  impedance  with  which  he  was 
starting.  This  factor  varies  with  wire 
size,  wire  type,  physical  orientation  of 
the  wire,  its  height  above  ground,  and 
the  conductivity  of  that  ground.  He 
points  out  that,  with  the  wire  going 
directly  into  the  transmitter  output, 
he  was  able  to  get  a  resonant  condi 
tion.  WeH  and  good.  Luckily  the  wire 
was  within  the  range  of  the  trans- 
mitter's output  network,  and  so 
needed  no  tuner  in  the  first  place. 
Nonetheless,   he  noted  plate  current 


and  antenna  current.  Fine,  A  given 
power  into  a  given  impedance 
produces  a  given  current— Ohm's  Law. 

When  he  added  a  tunerr  he  had  to 
change  the  settings  of  the  transmit- 
ter's output  network;  consequently, 
the  transmitter's  output  impedance 
was  different.  The  tuner  then  trans 
formed  this  new  transmitter  output 
impedance  to  the  antenna  impedance, 
which  was  the  same  as  before.  Same 
plate  power,  transformation  through 
the  transmitter  output  circuit  to  a 
lower  impedance,  then  back  up  via  the 
tuner  to  the  same  antenna  load 
impedance  as  before.  Pi-network  and 
tuner  resonated,  little  or  no  power 
loss,  same  antenna  current,  of  course! 
All  he  proved  was  that  the  tuners  do 
work.  He  varied  the  transmitter  out- 
put settings  and  brought  them  back 
up  to  the  antenna  impedance  with  the 
tuner. 

When  he  changed  antenna  length, 
the  antenna  current  was  different 
because  the  antenna  load  impedance 
was  different.  Since  he  was  matching 
the  new  antenna  impedance  to  his 
transmitter,  and  then  putting  the  same 

power  into  the  antenna,  of  course  his 
radiated  field  stayed  the  same. 

Now,  when  he  mistuned  his  tuner 
to  get  a  5:1  vswr,  and  then  put  the 
same  current  into  the  antenna,  he 
failed  to  say  whether  his  plate  current 
dipped  to  the  same  level  or  a  different 
level  —  he  only  says  that  it  dipped.  I 
certainly  hope  he  didn't  operate  for 
long  under  those  conditions,  since 
with  a  5:1  swr,  nearly  forty-five 
percent  of  the  power  being  generated 
was  heating  up  the  plates  of  his 
output  lubes. 

He  noted  that  the  antenna  appar- 
ently changed  the  values  of  L  and  C 
required  for  resonance.  Antennas  do 
that.  Depending  on  length,  they  add 
either  L  or  C  to  the  circuit. 

His  closing  remark  was  quite  cor* 
rect.  No  tuner  made  will  add  S  units 
to  your  signal,  They  onEy  transform 
the  antenna  impedance  to  known 
values  so  that  you  can  go  into  your 
equipment  with  coax  of  known  value, 
and  little  things  like  interference  fil- 
ters will  work.  Also,  when  the  swr  is 
low,  all  the  power  being  sent  to  the 
antenna  is  staying  there.  The  tubes 
last  longer  and  you  don't  have  as 
much  TVI,  or  as  much  rf  floating 
around  your  shack.  There  is  no  myth 
to  that.  To  increase  radiated  field,  you 
must  put  more  power  into  the  anten 
na. 

In  conclusion,  I  want  to  emphasize 
that  I'm  not  trying  to  pick  the  guy 
apart.  He  had  the  courage  to  expi  1 1 
ment,  which  few  hams  do  nowadays, 
and  he  had  the  pride  to  write  his 
conclusions.  My  only  criticism  is  that 
he  seems  to  have  missed  a  point  or 
two  in  his  evaluation  of  those  experi- 
ments. 

Bill  Hood  W2FEZ 
Albion  NV 


G30GR  REPLIES 

W2FEZ  seems  to  be  making  some 
points  I  made,  but  In  other  words. 
The  article  does  not  cover  the  need 
for  a  flat  line  for  harmonic  filter,  etc., 


but  the  fad  that  end  fed  antenna 
length  is  unimportant  in  the  terms 
described,  and  losses  if  any  in  using  it 
as  a  load  via  an  ATU.  Without  repeat- 
ing it  ail.  perhaps  I  can  make  my  point 
again  briefly.  An  end -fed  wire  does 
not  need  to  be  cut  to  resonant  length 
in  the  interests  of  radiation.  This  is 
easily  proved  as  described. 

On  the  point  of  a  high  swr  in  a  line 
from  the  pi  tank,  rhis  does  not  of 
course  cause  46%  loss  at  5:1,  or 
virtually  any  loss-  Assume  the  wire  is 
fed  directly  from  the  tank,  and  tank 
values  allow  its  impedance  and  reac- 
tance Zj  to  be  suited;  then  maximum 
swr  equals  maximum  antenna  power. 
Now  suppose  the  tank  is  engineered 
for  50  Ohms*  We  use  L  and  C  to  suit, 
and  able  to  take  the  calculated  voltage 
and  current*  We  may  not  be  able  to 
use  this  at  some  high  value  of  Zj 
because  excursions  will  exceed  com- 
ponent ratings.  But  we  could  engineer 
the  tank  for  any  load,  with  the  same 
output  power.  If  we  had  enough  L 
and  C  rating  and  adjustment,  the  tank 
could  be  used  with  50  Ohms,  Ik,  or 
anything,  with  reactance  too,  I  have 
fully  adjustable  pi  tank,  coax  to  swr 
indicator,  coax  to  antenna  tuner, 
antenna  current  meter,  then  antenna. 
Radiated  power  is  the  same  for  1:1 
swr  as  for  5:1,  8:1,  or  any  other 
figure.  This  is  readily  proved  in  the 
terms  described,  which  once  again  are 
nothing  to  do  with  the  need  for, 
perhaps,  under  2:1  swr  to  avoid 
damage  to  a  tiny  transceiver  tank,  or 
matters  such  as  TVI ,  etc..  which  were 
not  the  subjects  covered, 

Frank  Raver  G30GR 
Worcestershire,  England 


pi 


GRATITUD 


4259  Bedford  Ave. 
Brooklyn  NY  11229 

Dear  Larry, 

I  don't  know  what  this  letter  will 
mean  to  you.  But  this  in  all  sides  a 
great  testimony  of  real  Gratiiud.  Why 
. .  J  Well  I  say  that  one  must  be 
grateful  for  those  peopple  whom 
teaches  us  anything,  even  if  this  is 
only  to  put  the  table  in  the  correct 
place.  I  haven't  find  loo  may  Intel- 
ligent peopple  in  this  rotten  world 
I'm  shure  that  you  are  one  of  them; 
many  technician  know  a  lot  about 
Electronics,  but  they  have  many  tricks 
in  iheir  brains  if  they  have  any  brains. 
This  (I  call  tricks,  only  because  my 
English  is  very  short  ,  .  ,)  avoids  them 
to  think  correctly  and  to  "give" 
others  what  they  have.  You  call  them 
Selfish  , ,  .?  or  egoist  dogs.  Thanks 
again  and  read  this  .  . . 

I  do  not  know  how  the  counters 
count  , .  .  I  pretend  to  make  one  for 
me,  but  this  is  almost  impossible  at 
the  moment.  I'm  a  very  old  53-  man, 
and  although  I  work  almost  in  any 
branch  of  Electronics  this  Digitals  are 
new  for  me,  I  haven't  too  meny  books 
about  it  and  if  any,  they  cover  the  line 
in  a  very  rough  manner,  so  its  not  easy 
to  understand  them,  many  as  you 
know  cover  "the  way  to  make  them" 
(?}  do  I  want  to  make  them  ,  ♦  J  Or 
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...  how  many  technicians  you  know 
who  want  to  make  fC's  , ,  J 

But  VOU  GO  TO  GROUND 
EXPLANATIONS,  You  make  your 
tilings  for  very  Stop  ids  like  Myself, 
and  tills  ts  the  wav  we  need  it 

This  letter  in  the  other  way,  is  to 
ask  you  to  GO  ON.  Even  if  you  write 
only  for  me  II  don't  thik  so)  Just  keep 
on*  You  have  somebody  who  reads 
your  articles  wir.fi  avid  curiosity,  I 
wait  the  mail  every  month,  to  keep 
my  subscription  to  the  best  Amateur 
Mag.  and  see  what  new  things  I  learn 
about  digital  affairs. 

Keep  ON  again,  just  tell  us  HOW 
THE  THINGS  ARE  MADE.  Because  I 
know  how  divider,  or  better  What 
dividers  make,  But  how  *..?  What 
means  Enable . * .?  And  so  on  .  .  T 

I'm  in  Electronics  since  1935.  A 
real  proffesionat  since  1938;  I  can 
make  almost  anything  in  the  row,  this 
is  really  something  NEW  for  me,  and  I 
do  not  learn  very  fast  by  now,  and  I 
have  many  things  I  want  to  learn,  in 
one  word  Larry,  Medical  Inst,  and 
Industrial  Controls  are  by  now  abso- 
lutely Digital  Signal  tracing  is  my 
system,  but  first  I  must  learn  what 
they  are  to  see  any  signals.  The  world 
will  be  Digital  . ,  J   Qr  is  it  allready 
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Again  . , .  How  an  divider,  divides 
.  , .?  How  an  Flip  Flop  makes  the 
thing  .  .  .?  You  told  me  about.  Now 
just  give  us  more,  you  can  make  a 
complete  description  of  a  counter  and 
how  can  I  use  it  and  most,  how  can  I 
make  one  . ,  .?  The  list  may  be  very 
long  and  very  tedious  to  you,  prac- 
tically anything  you  can  make  will  be 
quit  welcome  by  many  in  any  part  of 
the  world  73  Magazine  goes. 

Good  fellows  like  you,  make  73 
very  atractive,  very  very  ^tractive.  We 
learn  ,  .  ,  and  that's  why  and  enough. 
Rather  than  having  any  Magazine  with 
a  lot  of  "Boxes",  and  also  many 
explanations,  I  never  read,  I'll  get  73 
for  as  long  as  I  can  get  anything  from 
reading  it.  You  are  the  first  I  read. 
Really  HONESTLY  SAID.  All  other 
magazines  for  Amateurs  are  very  difi- 
cult  to  follow,  for  they  make  articles 
Absolu telly  Impostble  to  copy,  if  they 
are  not  very  expensive,  they  are  too 
complicated  and  not  always  are  with 
easy  instructions  to  follow.  Besides  if 
they  are  not  interested  in  Mexico,  just 
why   they   send    the   magazine  to  us 

Amateurs  are  beautiful,  They  make 
a  lot  of  things  "Without  any  Engineer- 
ing", My  contact  with  them  is  for  I 
make  repairs  in  any  SW  receiver  or 
Transmit er,  I'm  not  active  because  the 
rules  in  Mexico  are  very  mis- 
adjusted.  They  want  me  to  learn  5 
words  per  min.  in  Morse  Code  .  , . 
And  I'm  very  old  for  learning  any- 
thing I  consider  OUTSIDE  OF  ELEC- 
TRONICS. I  argue  to  them  that  is 
more  necessary  to  make  to  learn  any 
guy  whom  makes  an  aplication  for 
amateur,  and  more  important  to 
know,  what  they  can  make  with  1 000 
Volts,  and  what  they  should  NOT  to 
do,  and  that  this  H.V.,  simply  Kills. 
Those  I  remember  long  time  ago,  are 
Dead  ,  .  because  High  Voltage  Kills 
for  ever,  and  nobody  told  them  So. 


Well  dear  Larry,  (May  I  call  you. 
Just  Larry  . .  ,?  You  call  me  Bill.  This 
*s  the  translation  to  English  of  my 
name  which  is  Guilterrno),  I  have 
friend*  all  over  our  continent.  Your 
contact  with  73  Mag.  makes  one  of 
my  best. 

At  least  one  man  in  Mexico,  as  I 
know  is  waiting  for  your  writings  and 
remainds  you  not  to  forget  the  next 
article  to  73  Magazine.  I'll  be  wailing 
. «  .   Good   By    Larry,  and  remember 

again  ...  We  need  your  articles 

Keep  going  ahead,  give  us  more  to 
read  about  Digitals.  Many  guys  like 
me,  need  them,  And  I  think  this  is  all 
over  the  American  Continent. 

Guillermo  Moreno  Rtvas 

Smdicatismo  -  87-219 

Escandon  Z  18 

Mexico 

You  know, .  *  it's  letters  such  as  this 
that  make  it  all  worthwhile.  I  have 
gotten  many  letters  which  thanked  me 
for  the  articles,  but  this  missive  is 
most  sincere. 

It  speaks  not  only  for  my  efforts, 

but  for  yours  as  well.  You  prini  them. 

Larry  Kahaner  A82NEL 

Brooklyn  MY 
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LESSONS  FOR  ADSIT 


I've  just  finished  reading  JMorbert 
Ad  sit 's  article,  "Design  Your  Own  PC 
Boards  —  the  styrofoam  solution,**  in 
the  Holiday  edition  of  73.  I'm  still 
smiling.  Some  time  ago,  I  made  my 
first  PC  board.  A  lot  of  time  and 
effort  went  into  its  design  and  fabrica- 
tion. That  board  ended  up  in  the 
garbage  can  because  I  hadn't  kept  in 
mind  that  if  you  design  the  board 
from  the  component  side,  you  must 
reverse  everything  from  right  to4e ft 
when  you  transfer  the  design  to  the 
foil  side. 

It  was  a  hard  but  enduring  lesson 
and  one  that  Norbert  Adsit  needs  to 
learn. 

For  anyone  who  jumped  in  and 
made  a  board  following  the  system 
proposed  in  the  article,  I  believe  they 
may  be  able  to  salvage  their  boards  if 
they  will  mount  the  components  on 
the  foil  side.  Their  soldering  tech- 
niques will  suffer  since  the  com- 
ponents  will  block  free  access  to  the 
leads.  The  end  result  will  look  a  bit 
primitive  but  should  be  serviceable. 

For  those  who  are  adventurous,  I 
suggest  that  they  go  ahead  and  mount 
their  parts  on  the  component  side  of 
the    board.    They    will    need    to   be 
extremely  careful  about  making  sure 
they   are  using   the  right  holes  since 
they  won't  be  where  they  laid  them 
out*  I   believe  components  with  two 
leads  can  be  handled  easily  enough  tf 
special   attention   is  paid  to  polarity 
sensitive  components  such  as  diodes. 
Those  parts  with  more  than  two  leads, 
like  transistors  and  integrated  circuits, 
would  require  fairly  drastic  measures* 
In  essence,  these  components  would 
need  to  be  placed  upside  down  on  the 
board  and  their  leads  bent  back  down 
into  the  board.  This  would  be  risky 
since  it  would  be  easy  to  break  some 
of  the  leads  or  to  get  confused  as  to 
which  [ead  was  which. 


I  would  use  these  methods  only  as  a 
last  resort  But  for  those  who  invested 
their  time  and  energy  making  hoards 
with  Norbert  Asdlt's  system,  these 
ideas  may  have  some  value. 

D.  E,  Stanf teld 
Atlanta  GA 
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NORTH  OF  SIXTY 
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Just  a   little  note  from    "North  of 
Sixty"  to  commend  73  Magazine  and 
some  of  its  advertisers.  In  addition  to 
S.D.  SalesP  Godbout,  and  James  EU-c 
tronics,    please    include    Buflet    Elec 
tronics   and    Quest    Electronics,   who 
also  give  very  good  and  speedy  service. 
Bullet's    kits    have    weJI-made,    very 
small  PCBs  and,  although  some  of  the 
pans  are  not  always  easy  to  identify, 
the  kits  go  together  well  and  J  have 
had    no  problem  in  getting  them  to 
work- 
Nice  to  see  that  you  have  gone  to 
the  tear-out  Reader  Service  card;  sure 
is  much  better  than  having  to  cut  a 
chunk  out  of  the  pages  which  made  a 
mess  when  one  collects  the  magazine 
and    likes    to    keep    it    in    as    good 
condition  as  the  Postal  Service  delivers 
it  in  (Ugh). 

It's  also  very  pleasing  now  to  find 
that  certain  of  the  articfes  now  have  a 
source  or  printed  circuit  boards  avail- 
able: this  is  really  a  boon  to  would-be 
constructors  who  do  not  wish  to 
fabricate  their  own. 

Really  like  your  magazine  here  — 
good  easy  to  read  articles,  mostly  easy 
to  make  projects,  and  a  bit  of  humor 
thrown  in, 

73  and  keep  up  the  good  work. 
F,  V.  (Vic)  Greenleaves  VE8AM 
Whitehorse,  Yukon 


OLD  HAT? 


I'm  sure  an  all  ham  radio  wedding  is 
old  hat  by  now.  But,  I  thought  you 
might  enjoy  this  picture.  For  us,  it's 
the  best  in  the  album.  As  yet  no  one 
will  confess  to  the  artwork,  as  the 
JJHT"  wasn't  there  when  we  arrived  at 
the  church  1 

Dana  Henry  WB8GUU 
Eh/ria  OH 


I  have  been  subscribing  to  your  fine 
magazine  for  about  three  years  now, 
Your  articles  and  editorials  are  always 
interesting,  and  it  is  good  to  have 
someone  such  as  yourself  who  can 
articulate  what  I'm  sure  many  of  us 
think  and  feel. 

I    would   like  to  respond  to  your 
editorial  in  the  December  issue  con- 
cerning support  for  Tech  class  opera- 
tors  on  10m.  You  posed  several  ques- 
tions that  l  feel  can  be  answered.  The 
absence  of  activity  on  220  is  because 
there    is    basically    no    advantage    or 
difference   over  two    meters,    tf  one 
already  has  2m  equipment,  there  is  no 
practical  reason  to  want  to  get  on  220 
since  the  range  and  type  of  operation 
is  primarily  identical.  I  think  this  also 
goes  for  the  other  VHF  frequencies. 
Incidentally,    I'm    talking    about   the 
average  everyday  Tech  class  operator, 
and   not  about   the   more  admirable 
(but  rare)  type  who  has  the  ambition 
and  facilities  to  experiment  with  new 
and    higher   frequencies   just   for  the 
sake  of  experimentation.  Since  2m  is 
the   first  band  most  Technicians  get 
on,  they  stay  there  because  there  is  no 
incentive  to  go  elsewhere. 

However,  six  meters  is  an  entirely 
different  case.  From  firsthand  experi- 
ence, I  firmly  believe  the  main  reason 
the   band   is  empty  is  the  difficulty 
with  television  interference.  6m  side- 
band would  be  great,  except  that  most 
people  live  in  subdivisions  and  not  in 
the  middle  of  a  twenty  or  thirty  acre 
farm.  When  half  the  people  within  a 
mile  or  two  of  you  are  running  rabbit 
ears  and  trying  to  watch  football  on 
channel  2,  any  talk  of  high  pass  filters, 
low  pass   filters,   and   quarter   wave 
twinfead  stubs,  etc.,  becomes  purely 
academic,  With  the  TV's  AGC  running 
wide   open   to   taring  up  a  weak  TV 
signal,    the   only   place   for   a    filter 
would  be  the  antenna  fead's  connec- 
tion  to  the  chassis  inside  the  set.   I 
don 'l   have   to   speli   out   the    Efme, 
expense,      liabilities     incurred,     etc., 
involved  in  clearing  up  TV  I  for  50  or 
maybe   even   100  cases  such  as  this. 
Other  options  available  might  include 
letters  and  /or  visits  from  the  FCC.  as 
well   as   explaining   to   the   lynching 
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party  on  your  from  lawn  exactly  why 
it  is  necessary  for  you  to  regularly 
interfere  with  their  favorite  pastime. 
Thus,  the  only  band  available  to  Techs 
which  even  marginally  oflers  any 
promise  of  DX(  WAS,  and  all  the 
other  goodies  associated  with  low 
band  operation,  comes  out  looking 
pretty  dim  when  compared  with  its 
disadvantages.  Therefore,  when  given 
an  even  halfway  attract  rye  alternative, 
most  Technicians  will  take  it,  and 
there  you  are  again  up  on  2  chewing 
the  rag  unobtrusively  with  some  other 
Tech  who  Jives  across  town  instead  of 
across  the  count  ry. 

Now  comes  the  question  of  why 
the  200,000  General  and  above  li- 
censees don't  flood  onto  ten  with  rag 
chews  and  DX  pileups.  It  is  a  matter 
of  relative  value,  They  already  have 
75,  40r  20,  and  15,  with  good  antenna 
setups,  nets,  scheds,  and  a  lot  of 
friends  on  their  favorite  frequencies. 
They  simply  don't  need  10m  for  their 
enjoyment  of  ham  radio.  In  much  the 
same  way  thai  Techs  have  no  reason 
to  move  to  220,  a  General  class 
licensee  feels  no  compulsion  to  rush 
up  to  10.  The  situation  coukl  be 
compared  to  offering  a  79  cent  bottle 
of  Ripple  wine  to  someone  sipping  on 
a  case  of  champagne.  He  probably 
won't  knock  you  down  to  get  it 
However,  offer  the  same  bottle  to  a 
wino  with  the  Monday  morning 
shakes  and  see  what  happens  H  Simi 
(arty,  Generals  or  above  perceive  10m 
to  be  inferior  to  the  other  HF  bands 
available  to  them  because  of  erratic 
propagation  or  some  other  reason. 
This  is  not  a  value  judgment  of  my 
own,  but  is  based  on  the  amount  of 
activity  found  there,  On  the  other 
hand,  10m  would  be  extremely  attrac- 
trve  to  a  Tech  class  operator  because  it 
would  be  the  only  HF  band  available 
to  him.  Also  it  would  be  far  enough 
from  television  frequencies  so  that 
those  problems  could  be  handled  in 
the  conventional  manner  if  they  arose 
at  alk 

Finally,  one  could  argue  that  S3  8 
privileges  for  Techs  or*  10m  might 
encourage  some  percentage  of  them  to 
upgrade.  GA/  is  not  every  man's  game 
and  many  people  probably  won't 
spring  for  the  five  or  six  hundred 
dollar  tab  associated  with  most  5  band 
transceivers  just  for  Novice  privileges. 
Many  of  those  same  people  might, 
however,  if  they  knew  they  could 
operate  phone  on  at  least  one  band 
while  improving  their  code  speed  on 
the  others.  This  would  provide  a 
strong  incentive  to  upgrade  since  they 
would  already  have  paid  for  the  equip- 
ment, and  all  that  stands  between 
them  and  its  full  utilization  would  be 
the  increased  code  proficiency.  In 
addition,  a  few  hundred  purchases  of 
rigs  based  on  this  premise  certainly 
couldn't  do  our  economy  any  harm, 
could  it? 

!  have  tried  to  confine  myself  to 
the  topic  of  behavior  and  facts  related 
to  lift?  in  the  real  world.  Discussions  of 
whether  a  person  should  be  "given" 
something  when  others  have  "earned" 
it,  etc.,  are  an  eniirefy  different  sub- 
ject. Similarly,,  questions  such  asr  "If 
you  want  it,  why  don't  you  just  get 
up  to  13  wpm  , . ,''  are  not  related  to 
this  discussion.  Most  people  behave  In 


a  rational  manner;  that  is,  they 
expend  effort  only  if  they  perceive 
the  benefits  to  be  worth  the  time  and 
work  required  to  achieve  the  goal. 
Evidently,  there  are  a  great  many 
Tech  class  hams  who  don't  perceive 
the  increased  privileges  as  being  worth 
the  effort  involved.  As  ignoble  as  this 
may  seem,  it  is  still  a  fact  borne  out 
by  the  number  of  long  time  Tech- 
nicians who  have  held  their  licenses 
for  ten  or  fifteen  years 

However,  based  on  my  own  experi- 
ence  and   conversations  with  others, 
there  is  still  a  strong  desire  to  engage 
in  HF  type  operation  by  most  Tech 
nicians,  and  ten  meters  would  attract 
many  of  them  if  the  regulations  al- 
lowed it.  After  all,  that  is  the  impor- 
tant   thing    -    to    get   a   significant 
number    of    ham    operators   on    ten 
meters- 
Thank  you  for  giving  me  a  chance 
to  express  my  opinion. 
Keep  up  the  good  work, 

L.N.  Thompson  WB4WNV 

Austell  GA 
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EXTENDED  BASIC 

A  helpful  note  regarding  Joe 
Kasser's  fine  program  in  the  Nov.  73  is 
that  if  anyone  runs  this  program  in 
Aftair  Extended  BASIC,  the  variable 
"MODE"  in  lines  600  and  615  will 
conflict  with  a  reserved  variable  MOD. 
Just  change  MODE  to  another  variable 
such  as  M$  and  the  program  will  also 
run  in  Extended  BASIC, 

Keep  up  the  good  work. 

JohnDuBoisWIHDX 
Boxborough  MA 


KANGAROO  COUNTRY 


I  enclose  $20  in  US  funds  for  a  3 
year  extension.  I  like  the  present 
format;  it's  very  good.  Thought  the 
"Eyes  for  Your  Shack"  in  Nov.  Dec 
'75;  one  of  the  best  articles  that  I  have 
ever  seen  published,  I  like  articles  on 
advanced  test  gear  very  much;  more 
please  from  the  same  author.  Have 
had  very  good  results  from  Bill 
Godbout,  Poly  Paks*  James,  and  Gate- 
way, on  mail  orders. 

Greetings  to  all  the  73  staff  from 
"Kangaroo  Country." 

YYally  Payne  VK3YP 
Victoria,  Australia 


r 


A  SIMPLER  SOLUTION 


All  good  credit  to  K5AR  ,7  regarding 
I  he  'Turn  Signal  Reminder"  on  p. 
166  of  the  Holiday  issue  of  73, 

Several  years  ago  I  found  a  simpler 
solution:  I  connect  the  Sonalert 
directly  across  the  terminals  of  the 
turn  signal  flasher.  Polarity  must  be 
observed,  of  course. 

I  found  it  necessary  to  muffle  the 
unit  by  wrapping  it  with  tape.  My 
co-pilot  objected  furiously! 

Chester  L,  Doll  K0PTG 
Omaha  NE 


I  don't  know  much  about  micro 
hard  and  software,  and  it'll  be  a  while 
before  I  can  afford  a  system,  but  you 
can  bet  vour  floppy  disk  I  will  he 
keeping  73  I/O  and  the  new  Kilobaud 
mags  on  my  reference  shelf  for  a  long 
time! 

Think  of  the  future  uses  of  com- 
puterised ham  radio1  How  long  will  it 
be  before  microprocessor  based  trans- 
ceivers are  put  on  the  market?  Auto 
ID  , « ,  processor  based  CW /Baudot./ 
ASCII  system  ...  "punch-up" 
frequency  selection  ...  a  new  mode?? 
Who  knows,  a  Yaesu  FT- 101  uP?7? 

Keep  fight  in  \  Wayne;  we'll  gel  our 
way  yet* 

Mark  Herro  WB9LSS 
Oconomowoc  Wl 


LIFE 


I  am  pleased  to  become  finally, 
after  at  least  ten  years,  a  lifetime 
subscriber  to  73  Magazine.  You  have 
pushed  and  prodded  me  on  many 
occasions  into  trying  new  and  exciting 
innovations  appearing  in  the  field  of 
electronics.  It  was  because  of  your 
insistence  that  I  finally  started  into 
two  meters,  and  I  have  been  glad,  of 
course,  ever  since.  With  the  advent  of 
Byte  Magazine,  \  renewed  an  interest 
in  computers  and  shortly  thereafter 
purchased  one  which  I  have  been 
using  ever  since.  It  is  proving  to  be  a 
source  of  continued  inspiration  and 
intellectual  challenge  both  to  me  and 
my  13  year  old  son  who  is  now  the 
acknowledged  computer  program 
debugger  of  his  school. 

So  I  owe  indeed  a  great  debt  of 
gratitude  and  thanks  to  you  for  all 
your  encouragement,  albeit  indirectly. 

With  best  wishes  for  a  happy, 
healthy  and  prosperous  New  Year. 

Gerald  E.  MeJteer  M.D.  WflFFC 

Aurora  CO 


MICKEY  AND  FOXY 

Thought  I'd  give  you  a  bit  of 
background.  I,  Mickey,  am  a  hardware 
person,  and  my  wife.  Foxy,  is  a 
software  person.  Until  the  advent  of 
microprocessors,  I  had  always  con- 
sidered software  to  be  "woman's 
work"  (being  a  good  MCP,  as  the 
women's  libbers  might  say}.  I  have  an 
Advanced  class  amateur  license  and  a 
First  Class  Commercial  Radiotele- 
phone License  with  Radar  Endorse- 
ment and  am  employed  in  electronics 
by  Ma  Bell  (sorry  'bout  that  IK  After 
the  Atlanta  Hamfest  this  year,  I  came 
home  and  told  Foxy  that  1  wanted  a 
computer.  Contrary  to  what  you 
might  expect,  her  reaction  was  some- 
what akin  to  my  having  said,  '"Robert 
Red  ford  is  going  to  spend  a  few  days 
with  us?"  You  see,  my  wife  has  had 
about  6-7  years  of  programming  the 
big  monsters  (ISM,  Univac,  etc.)  in 
COBOL  and  Assembly  languages. 

We  discussed  (argued)  extensively 
as  to  what  constituted  a  "minimum 


acceptable  system,"  finally  deciding 
that  it  was;  1.  No  bootstrapping  al- 
lowed; 2.  Minimum  of  16K  RAM;  3. 
Minimum  two  tape  machines:  4.  Hard 
copy  printer;  5+  CRT  control  terminal. 
Then  we  decided  on  a  maximum  of 
3150Q  totat  system  cost,  The  problem 
of  which  computer  system  was  there- 
fore very  easily  resolved;  only  from 
SWTPC  could  we  purchase  our  "mini 
mum  acceptable  system"  for  our 
"maximum  toxal  system  cost"  or  less. 
On  July  22,  1976,  we  took  del  Every  of 
an  M6800  computer,  AC30  cassette 
interface,  CT1024  terminal,  and 
PR-40  printer  from  Atlanta  Computer 
Mart. 

Once  the  assembly  o!  all  the  kits 
was  completed.  I  felt  that  the  fun  was 
over,  so  Foxy  gave  me  an  operating 
system  as  a  project,  She  helped  in  the 
"blueskying,"  and  gave  some  help  and 
encouragement  when  I  got  stuck  [also 
helped  in  putting  an  art  tele  together) , 
but  mostly  let.  me  work  it  out  for 
myself*  So  I  must  share  the  credit  for 
the  OS. 

Mickey  (and  Foxy)  Ferguson 
Trenton  GA  30752 

Mickey  end  Foxy  have  put  together  a 
rather  impressive  Operating  System 
for  their  6800  and  their  article  on  it 
wtfi  be  in  an  upcoming  I/O  section,  A 
tape  of  the  program  will  be  offered 
through  the  73/Kiiobaud  Software 
Library,  also.  —  John  Craig. 


HOOKED 


This  letter  is  going  to  be  a  com  bin  a 
tion  of  things,  as  Tve  put  off  writing 
this  for  a  long  time,  and  the  things  I 
want  to  say  piled  up. 

First,  I  want  to  add  my  praise  for 
James  Electronics  to  that  of  John 
Dieringer  W6RVP,  Their  service  is  not 
only  outstanding,  it's  phenomenal. 
I've  ordered  from  them  three  times 
now,  and  in  each  case  have  received 
my  parts  back  in  five  days.  They  must 
have  employees  waiting  in  line  to  fill 
orders.  Keep  it  up,  guys. 

Second,  telt  Mary  in  Reader's  Ser- 
vice not  to  despair;  I  finally  noticed 
the  little  card  in  the  back  of  your  mag 
and  decided  to  send  it  in. 

Third,  keep  the  digital  land  any 
thing  on  microprocessors)  stuff  rolling 
in.  When  l  first  subscribed  to  73  this 
summer,  I  read  the  first  issue  and 
about  cancelled  my  subscription, 
Where  were  all  those  pages  upon  pages 
of  thrilling  contest  results?  Instead, 
you  had  printed  articles  about  incom 
prehensihle  boxes  called  micropro- 
cessors. Well,  you've  got  me  hooked 
now,  and  although  I  haven't  got  a 
computer,  I'm  about  ready  to  sub- 
scribe to  Kilobaud,  out  of  sheer 
curiosity,  if  not  interest,  Those  com- 
puters are  getting  more  and  more 
comprehensible  with  every  issue,  But 
I'd  still  love  a  book  on  the  basics: 
programming  (BASIC),  memories, 
interfacing,  peripherals,  the  codes 
used  (what  the  heck  are  Baudot  and 
ASCI  I? J .  or  in  short,  anything  for  a 
newcomer,  A  tall  order,  Wayne,  but 


Continued  on  page  86 
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visiting  views  from  around  the  globe 


from  page  6 

MHz  I  is  dead  for  the  moment  because 
of  the  40  channel  expansion  and 
strong  objections  from  other  services* 
However,  the  Communicator  Class 
proposal  (Docket  20282  * ,  .  220  and 
above  without  code}  is  still  being 
actively  considered,  FCC  officials 
admit  that  both  proposals  are  in 
limbo,  while  the  CB  problem  takes 
their  attention.  They  also  emphasize 


that  the  impact  on  ham  radio  will  be 
as  minimal  as  possible.  Nevertheless, 
it's  clear  that  amateurs  can  no  longer 
stand  on  the  sidelines  and  watch  the 
wrestlrny  match  between  the  FCC  and 
CBers.  There  is  more  at  stake  now 
than  Novices  or  Technicians  with  10-4 
accents.  Our  frequencies,  amplifiers, 
and  status  with  the  FCC  may  be  in 
jeopardy. 

So  what  can  we  do  about  it?  For 
one     thing,     amateurs     everywhere 


should  promise  themselves  that  they 
will  reply  when  the  FCC  asks  for  com 
ments  on  the  amplifier  docket,  Thefe 
$re  some  alternatives.  How  many  ham 
rigs  are  capable  of  10  meter  opera 
tion?  In  the  Holiday  issue  of  73 ,  25 
rigs  are  advertised  with  10  meter 
capability.  Only  two  of  them  operate 
with  less  than  200  Warts  input.  Con- 
sider the  fact  that  the  linears  FCC  is 
worried  about  average  2  to  4  Watts 
input,  100  to  250  Watts  output.  How 
about  a  rule  requiring  all  linear  ampli 
ii'-rs  to  have  a  minimum  drive  power 
of  100  or  150  Watts?  Another  alterna- 
tive would  be  frequency  coverage. 
Mow  about  limiting  amplifiers  to  fre- 
quencies below  21.350  MHz?  Remem- 
ber, no  matter  what  the  FCC  finally 
decides  to  do,  home  brewing  will  not 


be  outlawed  and  existing  equipment 
won't  be  affected.  So  the  effects  on 
ham  radio  can  be  minimized,  if  we  all 
get  off  our  tails  and  react  construc- 
tively when  the  FCC  requests  com- 
ment. As  one  FCC  official  told  73 , 
"There  are  millions  of  CBers  operating 
with  illegal  power  or  out  of  band  .  .  . 
compared  to  the  thousands  of  hams 
capable  of  using  10  meters  with  ampli- 
fiers, ham  activity  on  10  meters  is  a 
drop  in  the  bucket  .  .  /'  Why  not  help 
flood  the  FCC's  bucket  . . .  and  turn 
the  amplifier  ban  against  the  illegal 
CBers?  Think  about  It.  {Recent 
change  in  FCC  procedures  only  re- 
quires an  original  and  &  copies  instead 
of  13.) 

Warren  EJIy  WA1GUD 
Associate  Editor 


Handicapping  the  Handicapped 


With  the  large  number  of  people 
becoming  interested  in  amateur  radio, 
an  increasing  concern  for  the  FCC  is 
arranging  exams  for  handicapped  per^ 
sons  who  are  able  to  travel  to  exam- 
ination points  but  unable  to  take  the 
test  in  the  conventional  way.  Al- 
though the  FCC  did  do  away  with 
Conditional  class  exams  last  year, 
those  unable  to  travel  can  take  the 
exams  at  home  for  Technician,  Gem 
eral,  Advanced,  or  Amateur  Extra 
when  a  physician's  certificate  shows 
them  incapable  of  the  trip*  Another 
change  in  the  rules;  Instead  of  the 
applicant  picking  his  own  volunteer 
examiner,  that  choice  is  now  made  by 
the  FCC. 

With  blind  or  deaf  prospective 
hams,  the  situation  is  a  little  different. 


An  FCC  spokesman  tofd  73  that  a 
formal  testing  structure  has  been  in 
existence  for  the  blind  for  a  number 
of  years.  The  code  exam  is  the  same, 
but  the  written  test  is  done  in  one  of 
two  ways  ,  . .  Braille  tests  are  available 
or  the  exams  are  read  to  the  applicant 
by  the  FCC  examiner,  In  both  cases, 
schematic  diagrams  are  eliminated. 

The  plight  of  the  deaf  applicant  is 
the  most  difficult  of  all.  In  their  case, 
the  FCC  makes  no  provision  for  a  CW 
test.  The  FCC  told  73  that  according 
to  the  way  international  regulations 
are  wondedp  the  applicant  is  required 
to  hear  CW  in  order  to  obtain  a 
license.  This  creates  a  sticky  problem 
for  the  FCC,  who  must  give  the 
applicant  a  waiver  from  hearing  the 


code,  white  still  requiring  them  to  pass 
the  code  exam.  FCC  field  offices  have 
no  equipment  for  non  aural  copy  of 
code,  so  the  applicant  is  forced  to 
furnish  his  own  means  of  transferring 
the  FCC  exam  tape  into  a  medium  he 
can  copy.  The  most  common  method 
used,  according  to  the  FCC,  is  some 
sort  of  homebuilt  device  that  changes 
the  sound  into  vibrations  using  a 
buzzer  or  speaker  arrangement.  Lights 
can  be  used;  however,  the  sfow  damp- 
ing factor  of  regular  light  bulbs  makes 
them  impractical  for  speeds  of  over  5 
words  per  minute,  LEDs,  because  of 
their  almost  instant  damping,  should 
be  usable  to  higher  speeds,  although 
no  data  on  their  use  in  this  type  of 
application  is  available. 

The    FCC    told   73  they   have   no 


present  plans  to  make  provisions  for 
deaf  applicants  because,  as  yet,  their 
numbers  are  extremely  small.  No 
estimate  was  available  on  the  number 
of  handicapped  amateurs  in  the 
country,  and  a  check  with  the  FCC 
field  office  in  Boston  disclosed  that 
the  examiner  there  had  never  given  an 
exam  to  a  deaf  person. 

Although  deaf  people  represent  a 
very  small  percentage  of  the  popula- 
tion, and  those  who  wish  to  become 
hams  are  an  even  smaller  number,  it 
seems  the  FCC  should  make  some 
provision  to  help  these  people  deal 
with  the  examination  process.  Non- 
discriminations taws  are  In  existence 
to  help  those  who  would  otherwise  be 
discriminated  against  because  of  their 
handicaps,  and  if  the  FCC  is  unable  to 
do  this,  perhaps  one  of  our  readers 
could  help  with  plans  for  an  inexpen- 
sive sound-light  or  sound  vibration 
unit. 

Those  wishing  further  information 
about  waivers  required  should  write  to 
The  Chief  of  Rules  and  Regulations, 
Amateur  and  Citizens  Division,  Fed- 
eral Communications  Commission, 
Washington  DC  20554. 

Stan  Miaitkowski  WA1UMV 
Associate  Editor 


Inside  the  "Big  Noise 
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What  is  the  "Big  Noise"  and  what  is 
its  purpose?  Those  questions  have 
been  generating  a  tremendous  amount 
of  speculation  since  the  appearance  of 
the  noise  last  summer  with  its  sur> 
sequent  disruption  of  radio  communi- 
cation throughout  the  world. 

The  sporadic  interference  has  been 
heard  throughout  the  HF  spectrum 
from  2  to  24  MHz,  Signals  last  any- 
where from  thirty  seconds  to  half  an 
hour,  are  pulsed  at  10  Hz,  and  have 
been  measured  with  band  widths  of  up 
to  300  KHz. 

Theories  abound  on  the  noise,  the 
most  common  holding  that  it's  some 


sort  of  propagation  study.  High-placed 
sources  decline  comment  on  the  pur- 
pose. 

Other  theories  range  from  HF  radar 
to  a  new  navigation  system.  The  latter 
was  backed  by  an  FCC  spokesman 
who  said  that  although  direction  find- 
ing is  very  difficult,  because  of  the 
large  distance  involved,  the  FCC 
believed  the  noise  is  coming  from  at 
least  two  transmitters  located  in  the 
Minsk  area  of  the  Soviet  Union,  about 
five  hundred  miles  west  of  Moscow, 

A  logical  theory  was  put  forward 
by  George  Jacobs  of  the  Board  for 
International  Broadcasting  in  Washing- 


ton, He  theorized  the  Soviets  might  be 
testing  parts  for  a  new  high  powered 
transmitter  and  added  that  if  the  1X5. 
were  building  such  a  unit,  we  would 
be  doing  the  same  type  ol  testing. 

The  noise  disappeared  for  nine  days 
during  the  middle  of  November  and 
was  believed  to  be  gone  for  good 
when  it  abruptly  appeared  again. 
According  to  FCC  Chief  of  Interna- 
tional Operations  Robert  Cutts,  the 
Commission  sent  5  informal  com- 
plaints through  the  Soviet  embassy 
since  the  noise  began.  He  added  that  a 
reply  was  not  expected  since  the 
Soviets    seldom    even     acknowledge 


receipt. 

With  the  noise  continuing  as  strongly 
as  ever,  the  FCC  asked  the  State 
Department  to  issue  a  formal  com- 
plaint, the  next  step  on  the  ladder  of 
protocol.  As  that  complaint  was  being 
prepared,  an  unexpected  event  took 
place  -  the  Soviets  replied  to  the  FCC's 
complaint.  The  tersely  worded  state- 
ment from  the  Soviet  Union  called  the 
noise  an  "experlmenal  use  of  the 
radio  spectrum  which  will  be  ter- 
minating shortly."  There  was  no 
further  indication  as  to  when  the 
noise  would  be  cut  off  or  of  its 
purpose.  The  Soviet  embassy  in 
Washington  said  that  they  were 
"aware  of  thi  situation"  and  declined 
further  comment. 

The  Soviets1  admission  caught 
government  officials  completely  by 
surprise  and  left  them  mystified.  An 
FCC  source  theorized  that  the  Soviet 
statement  was  the  result  of  heavy 
political  pressure  coming  from  all  over 
the  world.  Being  extremely  close  to 

Continued  on  page  43 
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Special  Report 


by  Warren  El ly  WAlGLID 


it  is  most  important  that  the  mate- 
rial in  this  73  Special  Report  be  kept 
in  the  right  contexts  The  FCC  dr^ft 
must  now  withstand  public  comment 
fthe  dead/ me  is  January  31,  1977) 
before  becoming  final.  It  will  th&n 
move  on  to  other  WARC  sessions  on 
an  international  basis,  prior  to  the 
1979  conference.  The  US,  like  all  1 00 
countries  envofved,  has  only  one  vote 


.  .  .  and  therefore  the  FCCs  proposals 
carry  a  lor  less  weight  than  they  may 
seem  to  on  the  surface.  The  frequency 
table  does,  however,  offer  an  updated 
perspective  on  the  FCCs  feelings 
about  amateur  radio  and  CBf  especial- 
ly when  one  considers  the  220  MHi 
allocations,  and  references  to  mobile 
services  throughout  the  table. 


The  Breakdown 


HAND 
1B?5m 


EXISTING 

2} 


8frn 


40m 


30m 


no  allocation 


1 S  3MJ  MHz 
lubjBcl  to  regional 
restrictions 


3.5-i  0  MHt 
tfursd  with 
fixed,  mobile, 
broadcasting 

7.0-7.3  MHz 
ibflltd  with 
broadcasting 

14  OM  350  MHz 


FCC 
IRegiort  2) 

160-190  kHi 
exdutowj  Mttmeur 

1,750  1.9  MH*5 

amateuf  »hnrtsd 
Aith  fixed,  mobile. 
aeransulnL-al  radio - 
locatiQfi  md  nitngation 

3.&4QMHz 
jrrufeur  axduiiue 
tnnjug*  3  %  MHz1 


0.35  7 .3  MHz 

amateur  tucdusice/ 
amateur  tMttftttB 

13-95014400  MHz 
jmactur  txdust  w 


STAFF  RECOMMENDATION 
4ARRLI' 

ISO  190  kHz 


1  715-Z.ODOMHe 


3  54.0  MHl 


,'U7.5MH/ 


14  0-14.5  MHz 


ISm 

21. 0-21.450  MHz 

30,7  21  2  MHz 

21.0215  MH* 

vhjred  aoih 

rfm^fewr  amateur 

maritime  mobile. 

areifttw  ewcluvve 

{ixnd 

tOm 

2B.0  29,7  MHz 

28.0-29.7  M Hi 

28.0  29.7  MIL- 

ifxduiive 

amateur  inclusive,. 
amateur  ntttilite 

Bm 

50  54  MHz 

50-54  MHz 

50  54  MH/ 

mctamv 

arnateJ'  *.«iun«* 

cffl 

144  148  MHz 

144  148MHz~ 

144  148  MHz 

exclusive 

amateur  exdusvB, 
amateur  uUeUite 

■ 

220  225  mn 

220  2 25  MHz 

320-^2 B  MHz 

ihared  with 

amateur.  itm&lEur 

fiMfrd.  mobile. 

satettile,  radio- 

radiolocation. 

location,  mobile* 

Km 


420450  MHz 
ihared  wiin 
radiolocation 


420  450  MHz' 
mttmmir,  amateur 

satellite,  tfiiirod 
with  radiolocation 


430450  MH,- 


1  7?ie  .Aflfll  fi^d  proposed  additional  bands  at  W,  18,  and  24  MHz,  all  of 
which  were  (eh  out  of  the  FCC  final  draft  (see  text). 

1  In  regions  t  and  3,  The  FCC  proposes  t.72S-f.?50  MHzr  which  would  in 
essence  be  another  "DX  window.  "  "It  cannot  be  readily  determined  whether  or 
not  woddiude  allocation  of  these  band?  to  the  amateur  service  is  practicable 
due  to  me  lack  of  knowledge  regarding  spectrum  requirements  in  other 
regions."-  FCC  WARC  draft. 

*  In  regions  t  and  3,  3S-4.0  MHz  is  shared  with  broadcast*  fixed,  and  mobile. 

*  In  regions  t  and  3,  7. 1-7.3  MHz  is  shared  with  broadcast. 

*  The  FCC  draft  calls  for  amateur  satellite  allocations  only  between 
14.0-14.250  MHz. 

*  In  region  t,  broadcasting  is  allocated  between  47-68  MHz, 

■  In  region  L  f*xed  and  mobile  is  allocated  between  146- 149,9  MHz,  See  text 
tor  aeronautical  pressure  on  t4&143  MHz. 

*  Class  £  CB  ts  left  in  the  FCC  document  under  The  mobile  classification  "To 
provide  for  extensive  development  of  amateur  satellite  techniques;  to  provide 
for  the  expanded  land  mobile  need."  -  FCC  WARC  draft  (see  text}* 

*  There  is  no  amateur  allocation  proposed  for  region  I  between  440-450  MHz, 


THE  BUZZWORDS 

ITU  —  Tne  International  Telecommunication  Union,  whose  regulations 
govern  communications  on  a  worldwide  basis.  150  countries  have  agreed 
to  be  bound  by  ITU  and  its  aU-lmportant  table  of  frequency  allocations. 
The  ITU  is  directed  by  an  Administrative  Conference  held  each  year, 
which  can  cat!  for  regional  or  general  member  ship  meetings  on  an  "as 
needed"  basis.  It  cakes  a  vote  of  the  ITU  members  to  call  such  sessions. 
Every  7  years  ITU  holds  a  Plenipotentiary  Conference  of  the  membership, 
which  in  turn  can  call  a  world  conference  IWARC). 

WARC  —  The  World  Administrative  Radio  Conference,  held  as  necessary 
at  the  call  of  ITU  members.  WARC  is  the  big  one,  where  international 
allocations  are  decided, 

IARU  -  The  International  Amateur  Radio  Union,  ham  radio's  interna 
tional  lobby,  with  90  societies  representing  nearly  all  licensed  amateurs  in 
the  world.  The  IARU  doesn't  just  "lobby  with  ITU  and  during  WARC;  it 
also  serves  as  ham  radio's  contact  with  the  governments  of  each  country, 
usually  through  their  communications  ministry  or  FCC  equivalent. 
Region  J  -  The  area  including  eastern  and  western  Europe,  Africa,  the 
Middle  East  including  the  entire  Saudi  Arabian  peninsula,  all  of  the  Soviet 
Union  and  Mongolia. 
Region  2  -  The  Western  Hemisphere  including  Greenland,  but  excluding 

icelmd 

Region  3—  What's  left:  the  South  Pacific,  Southeast  Asia,  and  Oceania. 


I'Bm 


no  at location 


1215  MH?    1216- 1300  MHz 


2300  MHz    2300  2450  MHf 


3300  MHz    3300  3&00  MH/ 


902  928  MHz 
hud, 

iwfioloeitiori, 
primary;  amaJtew. 
inobilfl.  secondary 

1215-1300  MHz 

radiolocation, 
primary;  artMfaw, 
amateur  »jv4i», 
tccondarv 

?3O0 2450  MHz 

rzoiokocattoo. 
prtrn-ary ;  ammtm/rr 
tccondarv 

3300 -3500  MH.' 
rodlotocaiiif 
fixed,  fixed 
Mid  lite,  primary; 
arfrafeur.  amittur 
?,  secondary 


902428  MHz 


1215  1300  MH/ 


23002450  MHz 


3300  3500  MH* 


5650  MHz 

5650  5925  MHz 

9QaO  S3 25  MHf 
rad>o location,  pnmwy. 
&nat*tit  amttmir 
satellite,  swonrfary 

5G50-5925  MHt 

10.0  GHz 

10.0  -10.5  GHz 

10.0-10.5  GHz 

radiolocation, 
primary;  atmtmir. 
secondary 

10,0  10.5  GHz 

24  GHz 

24024,250  GHz 

24.0-24 JS  GHz'  ■ 
UttHftt 

24,024  250  GHj 

4SGHz 

48  0  50.0  GHz 

no  amaTeuf 

allocation1  * 

48-50GHZ 

71  GN: 

71  B4  GH* 

71 -76  GHz 
radiolocation, 
n*  fmary;  amateur, 
smamarsimtliw. 
vcondary 

71  76  GHz 

152  GHz 

152  170  GHz 

165-170  GH* 

165.170  GHz 

200  GHz  200  220  GHz 

240  GHz  240-250  GHz 


300GHz  300  <:,ii/ 

and  above  and  above 


radictacafnon, 
primarv;  sm*t*ur, 
jrrwfflyr  utwffttf. 
lacorkdary 

no  amateur 
allocation 

240  250  GHz 

radio3ot3T.*on. 
fbwd,  moWf + 
primary;  armfm/r* 
MTtJtsur  umftttt, 
secondary 

no  miernationol 

al location  proposed1  J 


no  proposal 
240250  GHz 


300  GHz  and  abo^e 


(  u  Amateur  and  amateur  satellite  are  primary  between  24.0-24.05  GHz;  only 

amateur  is  a/located  between  24.05-24.25  GHz  as  secondary  ro  radiolocation. 

1 '  Trie  FCC  draft  calls  for  reserving  48-50  GHz  for  aeronautical  and  maritime 

servicer 

1  *  Although  the  FCC  is  proposing  no  international  allocation  for  300  GHz  and 

abort,    WAffC  is   not   expected  to   affect   amateur  and  experimental  use 

domestically. 
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1875  METERS 

With  the  announcement  of  the 
FCC*  proposal  to  introduce  to  the 
WARC  a  recommendation  that  hams 
be  allowed  to  use  the  frequency  band 
between  160  and  190  kHz,  the  pes 
srbility  now  exists  that  within  a  few 
short  years  amateurs  may  be  able  to 
explore  a  whole  new  area  (to  us, 
anyway)  of  the  radio  frequency  spec- 
trum.  Although  similar  in  nature  to 
medium  frequencies,  the  low  fre- 
quency band  is  much  more  sensitive 
to  atmospheric  and  electrical  noise. 
Propagation  is  primarily  by  ground 
wave;  however,  sky  wave  is  possible. 

Traditionally,  LF  equipment  has 
employed  large  rf  coils  and  tuning 
capacitors  for  high-Q  selectivity.  With 
the  advent  of  integrated  circuit  opera- 
tional amplifiers,  however,  miniature 
high-Q  stages  are  now  practical.  Direct 
conversion  "synchrodyne"  receivers 
are  also  effective  in  this  portion  of  the 
spectrum. 

Conventional  antenna  practices 
have  historically  been  used  at  low 
frequencies;  most  early  long  wave 
radio  stations  used  high  and  large  wire 
antenna  systems.  Because  of  the  long 
wavelengths  involved,  indoor  loop 
antennas  are  often  satisfactory  as  re- 
ceiving antennas,  as  they  encounter  a 
minimum  of  phasing  and  reflectivity 
problems-  Often,  a  vertical  ground  or 
roof  mounted  whip  is  highly  satisfac- 
tory. A  good  ground  at  these  fre- 
quencies is  mandatory 

The  most  that  can  be  said  of  the 
proposed  new  1 875  meter  band  is  that 
It  will  be  similar  to  160  meters,  only 
more  so,  and  if  you  like  T60p  you'll 
love  1875.  I  wonder  who  will  be  the 
first  to  work  100  countries  on  the 
new  'Top  Band"  (if  we  get  itl?  tn- 
ctttdes  excerpts  from  73  *s  forthcoming 
publication,  "Communication  Moni- 
toring" by  Robert  B.  Grove. 

160  METERS 
With  increased  interest  in  the  160 
meter  band,  due  to  the  current  decline 
in  the  sunspot  level,  many  eyes  will  be 
turned  to  the  WARC  to  see  what  will 
be  the  result  of  its  action  concerning 
the  band  many  in  the  hobby  affec- 
tionately refer  to  as  "Top  Band/'  The 
FCC  proposal  to  the  WARC  contains 
what  may  at  first  glance  look  like  a 
net  loss  of  50  kHz.  However,  after 
analysis,  this  may  not  be  the  case.  The 
"new"  proposed  160  meter  band 
would  run  from  1750  kHz  to  1900 
kHz,  with  the  bottom  50  kHz  being 
coequal  primary  with  direction  find- 
ing. The  top  100  kHz  would  be 
exclusive  amateur  and  not  shared  with 
La  ran  as  is  currently  the  case.  At 
present,  44  percent  of  the  amateurs 
within  the  US  in  the  states  of  AK,  AZ, 
CA,  CN,  ME,  MA,  NV,  NH,  NJ,  NY, 
PA,  Rtf  VT,  WA,  and  OR  are  not 
allowed  to  operate  above  1900  kHz, 
and  a  majority  of  these  hams  are  only 
allowed  to  operate  in  a  50-75  kHz 
section  of  the  band  below  1900  kHz. 
Therefore,  by  opening  the  entire  150 
kHz  160  meter  band  to  amateurs 
throughout  the  entire  US,  this  would 
in  effect  be  a  gain  to  most  'Top 
Band"  users, 

80  METERS 
The  FCC  plan  leaves  3.5-4.0  MHz 


the  same  as  it  is  now.  Between  3.5  and 
3.9  MHz,  amateur  allocations  will  be 
worldwide  exclusive,  with  only  two 
exceptions.  Above  3.9  MHz  the  FCC 
proposal  allows  for  the  same  sharing 
with  SW  broadcast  as  now  exists  , . , 
as  an  FCC  spokesman  put  it.  The 
existing  character  of  75  meters  will 
remain  .  .  ."  The  top  segment  of  80 
meters  remains  threatened,  however, 
with  the  SW  broadcast  interests  push- 
ing for  the  upper  hand, 

40  METERS 

If  you're  a  40  meter  man,  you'll 
love  the  FCC  proposal.  The  lower  end 
of  40  would  go  down  50  kHz  to  6950. 
with  the  first  amateur  satellite  fre- 
quencies starting  there  (for  downlink 
purposes).  From  [he  new  band  edge 
through  7100  kHz  allocations  would 
be  exclusive  amateur,  but  SW  broad 
cast  would  continue  to  enjoy  its 
stranglehold  over  7100-7300  kHz. 
There  are  some  indications  that  the 
Soviets,  at  least,  are  becoming  less 
interested  in  SW  broadcast r  and  it's 
hoped  by  the  time  the  WARC  alloc* 
tiorts  get  uuo  practice  the 
QRM  may  be  abated,  Another 
answered  question  is  what  ihe  J 
will  do  about  domestic  &ub-brtnds 
within  the  allocation.  The  debate  o 
CWjvs  SSB  is  Ur  from  over,  and  40 
meters  will  be  a  battleground  coi it- 
parable  only  with  20m. 


The  Analysis 


MHz  on  an  exclusive  basis,  with  ama- 
teur satellite  sub-bands.  Nearby,  on  27 
MHz,  the  FCC  plan  calls  for  the 
so-called  ISM  (Industrial  Scientific- 
Medical)  and  Fixed-Mobile  r  The  key 
word  there,  of  course,  is  mobile, 
which  means  CB  for  all  practical 
purpose*. 

6  AND  2  METERS 

The  FCC  proposal  leaves  both  6 
and  2  meters  as  is,  with  exclusivity 
and  the  same  frequency  allocations. 
The  major  issue  here  is  on  2  meters, 
where  the  international  aeronautical 
community  is  fighting  for  146- 14S 
MH*,  Within  the  FCC,  our  sources 
say,  that  battle  was  waged  with  little 
success.  But  many  at  the  FCC  land 
especial  I  y  in  the  enforcement  division) 
are  concerned  about  2  meter  re- 
peaters They,  off  the  record,  compare 
it  to  CB,  and  identify  the  hand  as  a 
potential  problem.  Considering  the 
workLvioV  u^  of  144-146  MHz  For 
repeater,  instead, of  the  top  segment 

we  have  in  the  US,,  2  meters  may  be 

reel  WARC  trouble  spot. 


\ 
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METERS 

you  were  to  :  he 

bands  in  order  of  frier; 
tanc-       20        •  *■  •- 

con^e  out  on  top,  Arp  if  Ap  TCC 
proposal  becomes  a  model  fair  WARL 
there  may  finally  be  some  relief  ifbm 
the  Sunday  afternoon  madness  of!  14 
MHfe,  The  FCC  plan  Calls  for  100  kHz 
Woifth  of  expansion,  stretching  20m 
from  13.950-1.4.400  MKt  The/.entiru 
hind  woukJ  he  exclusive  arrtateui. 
allocation  wise,  with  14>0  14.250  i 
satellite  band  in  tiie  FCC  pfati 
corses  the  question  of  how  the  FCC 
mirftt  divide  the  new  segments,  bui 
first  we  have  to  gel  them  at  WARCPso 
it's  tough  to  get  a  reading  from 
Washington.  Sources  say,  however,  if 
amateur  radio  is  to  get  anything  out 
of  the  conference,  the  20  meter 
expansion  will  probably  be  it. 

15  METERS 

A  lot  of  the  initial  reaction  to  the 
FCC  WARC  plan  has  focused  on  15 
meters,  largely  because  it  is  the  most 
radical  change  for  HF.  The  band 
would  be  moved  down  300  kHz,  to 
20,700  MHz,  while  the  top  end  would 
come  down  from  21.3  to  21,2  MHz.  A 
gain  of  1 50  kHz,  with  satellite  author 
izatton  to  boot .  ,  .  but  a  lot  of  fellows 
reacted  negatively,  arguing  that  their 
equipment  couldn't  make  the  hike. 
(Actually  a  pretty  weak  argument,  if 
you  think  about  it.)  On  the  plus  side, 
the  new  15  meter  arrangement  would 
put  us  that  much  further  away  from 
fixed  allocations  at  the  top  end  of  the 
present  band. 

10  METERS 

There  is  no  change  in  the  FCC  plan 
for  10  meters  Over  current  at  locations. 
The    band    would    remain    28+0-29.7 


1%  METER 

aeronautical  pressure  oi 
eters  isn't  enough,  U<  meters  may 
iyjE3Q^^0methmg  iir tt mnabou t . 
cL^o  the .present  titocaiion^  in 
the  FCC  plan  <s  arnaieu  tHIite  and 
:uJe  iCBI -  Taking  the  specifics, 
.between  2jJ0  and  225  MH/f  amateur 
and  radio  location  allocations  are  re- 
tained, btft  added  are  satellite  and 
mooile  as  primary  services.  Thtj  FCC  is 
obviously  thinking  of  the  Class  E  CB 
proposal  in  making,$he  allocation,  but 
on  tin*  uiln-i  hand,  there  isn't  much 
enthusiasm  in  Washington  for  having 
hans  and  CBeis  share  220.  There  was 
a  clear  *mnhc«'ion  in  off  the  record 
conversations  with  FCC  officials  that 
tfl  moixir  illocation  hum  intended  m 

a  rnmpf^jff  anri  riot  any  sign  that 
Class  E  ts  about  to  become  reality. 
The  best  answer,  more  than  one  FCC 
source  told  73,  is  to  use  220  . .  ♦  use  it 
or  lose  it  anyone? 

%  METERS 

The  %  meter  band  shows  little 
change  in  the  FCC  document. 
420-435  MHz  lists  radio  location  as 
the  primary  allocation,  with  amateur 
secondary.  Between  435  and  438  MHz 
amateur  would  be  the  same,  listed  as 
secondary,  with  43&45G  MHz  also 
unchanged,  There  are  some  major 
changes  in  Region  1  where  430-435 
MHz  would  put  radio  location  and 
amateur  allocations  on  an  equal  basis. 
Also  in  Region  T,  amateur  satellite 
would  be  added  between  435  438 
MHz  as  a  secondary  allocation. 

3/S  METERS 

Another  new  band  in  the  FCC 
WARC  table  ts  902  928  MHz.  Known 
as  the  3/8  meter  band,  900  MHz  is  set 
aside  primarily  for  fixed  and  radio 
location  services,  with  amateur  and 
mobile    newly    added    as    secondary 


services.  Some  reports  had  also  listed 
935  938  MHz  as  amateur  exclusive, 
but  they  were  inaccurate. 

1215  5926  MHZ 

In  the  bands  1215  and  above,  the 
big  story  is  satellite  frequencies,  lots 
of  *env  In  fact,  85  MH;  worth  of  new 
allocations  are  set  aside  in  this  range 
for  satellites.  Otherwise  it's  a  matter 
of  maintaining  the  status  quo  for  the 
most  part,  with  a  few  exceptions;  like 
increased  n  on- amateur  use  of 
T 240  1290  MHz,  and  the  sharing  of 
3300  3410  MHz  with  fixed  services  on 
a  secondary  basis.  The  largest  single 
satellite  allocation  in  this  range  comes 
at  5650-5670  MHz,  and  it's  listed  on  a 
worldwide  basis, 

10  GHZ  AND  ABOVE 

Of  two  new  bands  proposed  in 
committee  above  10  GHz,  only  one 
survived  the  FCC  debate  -  240-250 
GHz.  (Another  band  at  300  GHz  had 
been  proposed  j  To  call  240  a  new 
band  requires  some  background,  back 
ground  that  will  be  helpful  in  under 
standing  the  maze  of  information  FCC 
staffers,  and  the  commissioners  them 
selves,  had  to  sift  through  before 
reaching  agreement.  The  band  has 
been  listed  by  the  FCC  before  as  an 
amateur  allocation,  but  has  not 
appeared  on  the  international  tables. 
Therefore,  the  FCC  recommendations 
are  aimed  at  international  recognition 
.  .  .  not  domestic  use  alone.  The  Com 
mission  document  lists  amateur  and 
amateur  satellites  as  secondary  alloca- 
tions, to  be  shared  with  radio  loca- 
tion, fixed,  and  mobile  as  primary 
users.  But  at  248  GHz  the  FCC  has 
included  a  *500  MHz  wide  ISM  seg- 
ment i  Industrial  Scientific-Medical) 
which  amateur  users  will  have  to  work 
around,  A  similar  situation  exists  at 
165  GHz,  where  domestically  there  is 
some  loss  of  allocation  (at  least  on 
paper),  but  internationally  it's  a  gain. 
But  again,  to  say  the  T65  GHz  band  is 
losing  frequency  depends  on  how  you 
look  at  it,  since  the  range  has  been 
included  in  the  FCC  allocations  table 
for  some  time,  but  left  out  of  the 
rules  (Part  97).  As  one  Commission 
official  put  it,  "Present  action  would 
afford  amateurs  secondary  status  in 
the  band  165-170  GHz,  but  wouid  no 
longer  provide  for  152-165  GHz 
which  is  presently  available  in  the  US 
.  ,  .  however,  152-165  GHz  has  n^er 
been  implemented,  so  it  is  in  essence  a 
domestic  loss  only  on  paper  ■> .  J 


w 


30QGHZ  AND  ABOVE 

This  range  is  currently  unallocated 
on  an  international  basis,  but  the  FCC 
would  like  to  see  the  WARC  set  it 
aside  for  amateur  and  experimental 
use,  as  it  has  been  listed  here  in  the 
US.  Should  300  GHz  and  above  re- 
main off  the  international  frequency 
tables,  FCC  planners  say  it  would  not 
disallow  domestic  use. 

Continued 


13 


o  one  event  in  the  next  decade 
is  likely  to  affect  the  future  of 
amateur  radio  more  than  the  World 
Ad  m  i  n  i  st  rat  I  ve  Radio  Con  fereoee 
scheduled  fat  Geneva  in  September, 
1979.  Delegates  from  over  a  hundred 
nations  will  gather  for  10  weeks  to 
carve  up  the  frequency  spectrum  and, 
in  the  view  of  government  experts, 
diplomats,  and  much  of  amateur 
radio's  own  leadership,  our  hobby 
may  lose  a  lot  more  than  it  gains.  On 
balance,  ham  radio  occupies  only  i 
small  niche  in  the  global  scheme  of 
frequency  allocations,  and  our  siron 
gest  supporters  (the  US,  Canada, 
Great  Britain,  and  West  Germany)  are 
out  numbered  and  outgunned  by  the 
Third  World. 

The  Third  World 

If  you've  read  very  much  about  the 
current  situation  in  the  Unrted  Na 
n"ons4  you  know  that  the  Asian  and 
African  nations  that  make  up  the 
Third  World  now  hold  the  balance  of 
power  m  the  General  Assembly,  {US 
Senator  Patrick  Moynihan  could  cor 
rect  your  perspective  should  you 
doubt  that  assessment.)  In  the  lTUH 
the  situation  has  been  that  way  for 
over  a  decade  *  Because  each  nation  at 
WARC  only  has  one  vote,  regardless 
of  its  amateur  population  or  actual 
use  of  the  spectrum,  the  cards  stack 
up  much  the  same  way  as  they  do  in 
the  UN  General  Assembly  . .-,  the 
more  affluent  industrial  nations  are  at 
the  mercy  of  the  newer  countries  that 
hotd  much  of  the  world's  untapped 
natural  resources. 

The  underdeveloped  nations  are  not 
tuned  into  ham  radio  any  more  than 
they  are  interested  in  satellite  ground 
stations  or  CB.  Amateur  licensing,  for 
many  of  them,  was  a  function  of 
colonial  government  . .  .now  replaced 
by  independence.  Most  of  them  would 
sooner  build  up  point  to  point  HF 
stations     for     communications    than 


"On  balance,  ham  radio  occupies  only  a  small  niche  in  the  global  scheme 
of  frequency  allocations,  and  our  strongest  supporters  are  outnumbered 
and  outgunned  by  the  Third  World." 


invest  in  satellites.  At  the  heart  of  the 
problem  is  a  lack  of  the  technical 
expertise  needed  to  utilize  newer 
forms  of  communications,  communi- 
cations often  pioneered  by  amateurs. 
But  with  amateur  populations  dim  in 
ished,  or  hampered  by  an  unsympa 
thetic  .government,  there  is  no  training 
ground  in  the  Third  World  for  higher 
technologies  ■ .  and 
little  support,  for  amateur  radio 


Ham  A 


One  answer  to  the  pfi 
teur  ambassadors,  people 
demonstrate  ham  radios  usefulness 
and  persuade  the  develop  my  count? 
that  hams  can  help  their  notion  grow, 
k  is  a  fact  that  economu.  i*ui  tech- 
nological abilities  oi  nations  cert  be 
measured    in  terms  of  their  amateur 


populations  ,  .  .  the  moie  hams, 
the  more  advanced  the  conn  try-  The 
ham  ambassador  idea  probably  miqht 
have  worked  better.,  some  years  ago 
considering  what's,  happened  to  Amer 
tear*  prestige  abtoad,  Government 
sources  in  Washington  react  "t*  the 
ham  ambassador  idea  by  half  seriously^ 
suggesting  that  the  ambassadors 
should  carry  tile  passpon  of  some 
other  country,  since  in  much 
a  US  passport  starts  you  o 
wrong  foot! 

The  new  alignment  of  political 
power  in  the  world  must  become 
more  to  us  than  newspaper  headlines 
and  TV  reports,  and  for  the  American 
amateur  radio  operator,  the  reality  of 
the  situation  is  about  to  hit  home. 
Don't  expect  any  major  expansions  of 
the  ham  bands  below  30  MHz  at 
WARC  79,  and  don't  look  for  any 
relief     from      foreign     broadcasting. 


Instead,  work  for  a  maintenance  of 
the  status  quo  .  .  *  yes,  work  for  it,  by 
debating  the  issue  and  replying  to  the 
FCC's  frequency  allocation  proposals, 
and  by  conducting  yourselves  like 
ham  ambassadors  on  the  air. 

Frank  Willi&rns  of  the  FGCs  Inter 
national   Conference   Staff  is  one  of 
the    oapsi    knowledgeable    American 

on  the  1979  vVARC.  Williams 
ndf^onfy  nclvistid  thfj  FCB  UfHjits 
choice  of  frequencies  for  the  various 
services,  but  has  worked  with  dozens 
of  foreign  officials  responsible  for 
WARC  pfcparatlons  in  other 
countries,  W* Hi ams  warns  that  indiv id- 
tial  amateurs,  through  their  conduct 
on  ihe  a  m  have  great  impact  on 
foreign  deacon  makers.  He  relates  the 
story  of  a  recent  visit  to  4U1  ITU,  the 

International  Amateur  Radio  CJubista- 

• 

tion  in  Geneva,  In  the  presence  bit  a 
telecornmuni  cat  ions  official  from  an 
African  country,  an  orf<otor  Incident 
occurred  on  211  met^r  $SB  involving 
AmersL.:  •  station.  Williams  didn't 
want  to  elaborate,  but  he  says  foreign 
diplomats  Ire  impressionable,  and 
i hey  don't  only  fisted  to  20  meters. 
Those  stationed  here  in  the  US  are  the 
>esi  their  government  has.  and  they 
re  listening  lo  <  a  mat  em  radio.  Our 
conduct  on  the  air  could  have  more 
impact  than  a  dozen  amateur  ambas- 
sadors, from  what  Williams  told  73  in 
a  lengthy  interview. 

Cutting  Up  the  Pie 

Aside  from  the  international  politi- 
cal situation,  the  list  of  services  vying 
for  frequency  space  is  long  .  . .  avia- 
tion, private  microwave,  radio  relay, 
AM  broadcast,  SW  broadcast,  fixed 
satellite,   citizen's  band,  private  land 


mobile,  amateur,  radio  astronomy, 
auxiliary  BC,  common  carrier,  domes- 
tic land  mobile,  TV  broadcast,  mari- 
time mobile,  and  more.  That's  14 
against  T  just  for  the  attention  of  the 
WARC  delegates f  But  what  is  the  US 
doing  about  WARC? 

WARC  and  ARRL 

The  answer  depends  on  to  whom 
you  talk,  FCC  officials,  at  the  end  of 
intense  work  sessions  which  produced 
the  final  allocations  draft,  said  they 
started  hack  in  1972  in  cooperation 
with  the  White  House  Office  of  Tele- 
communications Policy,  The  ARRL's 
involvement  is  controversial,  with  the 
league  claiming  its  contribution 
started  at  the  outset  with  a  head- 
quarters staffer  in  on  the  four  member 
amateur  subcommittee  of  the  OTP 
advisory  committee.  The  ARRL  role 
was  purely  advisory,  and  focused 
almost  entirely  on  the  complicated 
series  of  committees  charged  with 
recommending  an  allocations  table  to 
ihe  FCC.  Except  for  the  ARRL's 
relationship  with  the  IARU,  little  was 
done  on  an  international  basis.  Here  at 
home  there  has  been  considerable 
in-fighting  over  WARC.  In  mid  1 976, 
the  entire  ARRL  Foundation  Board 
of  Directors  resigned  in  protest  after 
they  were  denied  the  right  to  work 
either  within  the  League  or  outside  it 
on  WARC  preparations.  Amateurs 
who  served  on  AR  RL  committees  ex- 
pressed deep  concern  that  all  wasn't 
going  well,  and  questions  about  the 
use  of  League  appropriations  {set  aside 

for  frequency  allocations  workf  con 
rinue    to   be   stonewalled.    QST  has 

offered  a  steady  diet  of  optimism 

although  the  November  issue  provided 
a  first  hint  of  the  rsal  story,  with  an 
editorial  entitled.  "Will  Amateur 
Radio  Exist  in  1980?" 

In  an  interview,  Dave  Sumner 
K1ZZ  of  the  League's  international 
staff    outlined    the    ARRL's   WARC 


CARF 

The  Canadian  Amateur  Radio 
Federation  {CARF)  has  reported  to 
the  DOC  on  recommendations  for  the 
1979  WARC  conference.  The  report 
includes  a  request  that  allocations  be 
made  for  amateur  operation  below  10 
kHz  on  a  shared  basis  with  other 
services,  that  10  kHz  be  opened 
between  160  and  200  kHz  for  ama- 
teur use,  that  40  meters  be  expanded 
up  to  7325  kHz,  along  with  20  meters 
(expanded  up  to  14500  kHz),  with 
status  quo  on  160,  80,  15,  and  10 
meters.  The  Canadian  proposal  also 
includes  some  new  amateur  bands,  29 
meters  {101 00-10400  kHz),  and  16 
meters  H  81 00- 18500  kHz).  The 
CARF  document  contains  strong 
references  against  continued  sharing 
with  broadcast  services  on  the  80  and 
40  meter  bands.  6  and  2  meters,  220 
and  450  MHz  are  included,  along  with 
1296,  2300,  3300,  6650  MHz  and  the 
10,  and  24  GHz  bands  .  .  along  with 
48,  71,  240,  165,  and  300  GHz  and 
up  ...  all  for  amateur  use  in  the 
CARF  proposal.  The  DOC,  according 
to  informed  Washington  sources,  is 
expected  to  release  its  findings  in  late 
February. 


CONFERENCES  CONFERENCES,  CONFERENCES 


The  ITU  is  built  on  conferences. 
Conferences  to  cad  conferences  .  ,  . 
and  then  another  conference  to  call 
yet  another  conference.  As  com- 
plicated as  it  is,  we  can  see  similarities 
in  other  branches  of  international 
relations.  How  many  times,  for  exam- 
ple, did  Henry  Kissinger  do  the  nego- 
tiation shuttle?  How  many  more  ses 
sions  of  SALT  will  be  necessary 
before  the  next  arms  agreement? 

Building  up  to  WARC  '79.  there 
will  be  scores  of  conferences,  at  the 
national,  regional,  and  international 
level*  And  one  of  the  most  critical 
areas  for  amateur  radio  will  be  the 
African  and  Asian  conferences,  not 
unlike  one  held  last  June  in  Gaberone, 
Botswana.  It  was  the  first  IARU  re 
gional  conference  ever  held  in  Africa. 

To  begin  with,  it  was  an  Interna 
t  tonal  Amateur  Radio  Union  meeting, 
and  therefore  was  pro  ham  radio.  Sut 
throughout  the  news  accounts  of  the 
session  there  are  signs  of  concern.  As 
H,  Walcott  Benjamin  EL2BA,  the 
President  of  Liberia's  Radio  Amateur 
Association,  put  it:  'The  amateur 
service  rs  dependent  upon  the  support 


of  national  administrations  in  order  to 
obtain    and    maintain   adequate   fre- 
quency   allocations.  This  has   placed 
restraints  upon  the  present  day  opera 
don  and  future  development  of  ama- 
teur   radio     .  ,  :"    Walcott  Benjamin 
went  on  to  list  the  constraints;   ".  ,  . 
lack  of  suitable  frequencies  capabte  of 
supporting  communication  during  the 
usual  day  and  yearly  propagation  van 
at  ions,     congestion     and    continuing 
interference    due    to    the    large    and 
increasing    number    of    amateur  sta 
tions,  and  intolerable  sharing  arrange 
ments    with    other    services    with    a 
steady    increase    in    the   number   of 
amateur    stations  expected    to   reach 
one  million  by   1982.  The  future  of 
amateur  radio  now  stands  at  ihe  cross- 
roads .  ,  ** 

Mr.  Walcott  Benjamin's  words  were 
not  the  only  indicator  of  the  rough 
road  ahead;  Radio  ZS  reported  that 
there  had  been  political  discrimination 
which  had  prevented  some  {African) 
society  members  from  attending  the 
meeting.  The  South  African  journal 
went  on  to  report  that  the  conference 
showed  evidence  that  there  Is  little 
understanding  of  the  problems  faced 


by  various  African  amateur  radio 
societies. 

It  was  those  same  problems  that 
brought  the  African  IARU  delegates 
to  Gaberone  last  June,  in  hopes  of 
mapping  plans  to  demonstrate  ama- 
teur radio's  usefulness  to  all  of  Africa. 
As  Radio  ZS  put  it:  "Something  had 
to  be  done  to  bring  the  importance  of 
the  decisions  that  would  be  made  at 
the  WARC  to  the  attention  of  all 
member  societies  in  Africa  and  to 
their  various  governments,  as  those 
decisions  would  influence  the  future 
of  the  amateur  radio  service  through- 
out the  world 

Among  the  resolutions  adapted  at 
Gaberone  was  a  draft  plan  aimed  at 
developing  amateur  radio  in  Africa  . , , 
specifically  in  Botswana,  Lesotho, 
Rhodesia,  Swaziland,  and  Zambia  It 
calls  for  IARU  sponsorship  of  ciub 
stations  in  each  country,  improved 
availability  of  ham  radto  equipment, 
more  visitation  to  the  area  by  other 
IARU  regional  representatives,  and,  of 
course,  another  conference  be  held  in 
early  1978,  to  solidify  the  African 
position  prior  to  a  pre-WARC  session 
scheduled  for  Budapest 
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efforts.  According  to  Sumner,  ARRL 
General  Manager  Dick  Baldwin  WIRU 
served  as  the  fourth  member  of  the 
amateur  service  committee  (the  re- 
main ing  members  were  all  FCC 
staffers,  including  frank  Williams, 
Prose  Walker,  and  Merle  Glunt  —  now 
an  ARRL  consultant).  The  committee 
draft  automatically  became  the 
League  positron,  with  the  emphasis  on 
hammering  out  differences  in  commit- 
tee instead  of  in  public.  As  Sumner 
put  it p  "We  fell  it  was  far  better  to 
have  a  united  front  on  the  allocations 
lhan  resort  to  public  debate." 

Three  new  HF  bands  at  TO,  IS,  and 
24  MHz  were  proposed  in  the  ARRL 
(and  FCC  staff)  report,  but  alt  of 
them  were  (eft  out  of  the  final  FCC 
draft,  Sumner  says  headquarters  was 
disappointed  by  the  Commission 
decision  to  leave  them  out,  but  Isn't 
giving  up.  "We  badly  need  them," 
Sumner  told  73,  "for  two  basic  rea- 
sons —  increased  propagation  needs 
and  the  growth  in  numbers  of  hams 
around  the  world."  ARRL,  in  its  reply 
to  the  FCC  draft,  will  apparently 
argue  for  the  new  bands  in  terms  the 
Third  World  countries  will  under- 
stand, The  earthquake  last  year  in 
Nicaragua  wilt  be  high  on  the  list,  with 
the  argument  that  access  to  10  MHz, 
for  example,  would  have  insured  a 
reliable  circuit  after  20m  had  closed. 
The  emergency  was  handled  using 
40mr  but  nighttime  conditions  made 
it  rough.  Sumner  admits  that  if  the 
new  bands  are  allocated,  hams  will 
have  to  live  with  more  sharing  arrange- 
ments on  HF. 

Above  TOm,  the  ARRL  position 
was  more  or  less  a  matter  of  keeping 
the  status  quo.  Sumner  pointed  to 
two   exceptions:    the   need  for  more 


satellite  frequencies  at  UHF  and  the 
new  900  MHz  band.  In  the  ARRL 
view,  900  MH/  could  be  a  way  of 
keeping  C8  off  220  MHz,  Sumner  says 
the  League  is  constantly  in  touch  with 
the  CB  industry,  trying  to  persuade 
them  that  900  MHz  would  be  suitable 
for  Class  E  CB,  "If  we  can  figure  a 
way  to  convince  them  they  warn  900 
MHz,"  says  Sumner,  ''we  could  hotd 
onto  220  MHz  and  realize  net  qain 
overall/' 


'"Most  of  the  100  nations  headed  to  WARC  two  years  from  now  have  not 
even  started  their  preparations  ..." 


increased  emphasis  on  SW  broadcast, 
UHF,  and  the  range  above  10  GHz. 
The  prime  exception  came  in  1947, 
when  the  delegates  set  up  the  15 
meter  amateur  band,  with  sharing 
arrangements  granted  international 
broadcasting.  It  was  not  called  the  15 


The  Current  Box  Score 


_  meter    amateur    band,    because    ham 

m  radio  was  not  officially  recognized  by 

The  reality  of  the  WARC  situation  WARC  until   1959,  when  the  confer- 

»s  best  summed  up  by  FCC  official  enre  voted  to  add  the  amateur  service 

Williams,  who  says,  "It's  difficult  tt>  to    the    allocations    tables, 

forecast  , .  ;  nothing  is  really  known  __ 
about   the  other  countries  .  .  .   there 


are  no  hard  proposals  forthcoming 
from  the  others  . .  /'  Williams  adds 
he's  not  totally  pessimistic,  since  the 
world  is  not  completely  unresponsive 
to  the  amateur  service,  but  h&'%  not 
especially  optimistic  either.  On  ham 
ambassadors,  Williams  agrees  tftenj  has 
to  be  some  kind  of  intimations  ■ 
public  relations  and  healthy  debat? 
here  at  home.  Most  of  afl,  amateurs 
must  keep  informed,  he  safe,  and 
responsive  to  the  FCC's  plea  lor 
mentfc  \^ 

The   FCC   draft    is  the  firsl  mad* 
public   in    the   world.    Canada   it  e* 
pected  to  follow  suit  in  February,  but 
aside  from  those  two,  most  of  the  100 
nations  headed  to  WARC  two  years 
from  now  have  not  even  started  theiK..  ^ 
preparations.  A  look  at  the  history  of 
previous    WARC    conferences   shows 
the  current  lack  of  preparation  to  be 
about    norm  at.    And  it  can  be  inter 
preted  to  mean  the  trend  of  previous 
conferences    will    continue    ...     me 
trend  of  fewer  HF  allocations  with  an 


" 


hn  mid- 1976,  the  entire  ARRL  Foundation  Board  of  Directors  resigned 
in  protest  after  they  were  denied  the  right  to  work  either  within  the 
League  or  outside  it  on  WARC  preparations." 


CC  Draft 

Eiidwhere  in  this  73  Special  Re- 
port, you  will  find  a  detailed  break- 
down of  l he  FCC  draft.  In  spokesman 
Williams'  opinion,  the  amateur  service 
came  off  quite  well.  He  points  to  the 
new  LF  band  between  160  190  kHz, 
downward  expansion  of  160  meters 
'although  100  kHz  would  be  lost 
oetween  T.9  and  2,0  MHz),  an  im- 
proved SW  broadcast  situation  on  80 

etfifs  up  to  3.9  MHz  (the  3.9  4,0  SW 
firm  arrangement  would  continue) F 
an  expanded  40,  20,  and  15  meters, 
status  juo  on  10,  6,  and  2  meters, 
some  nhangw  on  220  and  450,  and 
extensive  alterations  {including  a  new 
bai^ri}  above  900  MHz.  A  theme  of  the 
document    is    increased   emphasis   on 

telJite  communications,  with  the 
lowest  downlink  frequency  coming  tn 
at  6.950  MHz  (the  bottom  of  the 
proposal's  new  40  meter  allocation). 
Williams  attributes  the  movement 
towards  more  satellite  frequencies  to 
amateur  representation  on  the  com- 
mittees that  drew  up  the  original 
requests  used  to  formulate  the  FCC 
draft,  as  well  as  the  OSCAR  program. 

Between  the  Lines 

Two   issues  remain   unresolved  by 
the   FCC  draft    -   220  MH?  CB  and 


strong  pressure  from  the  aeronautical 
services  for  746  148  MHz.  The  FCC 
table  leaves,  as  primary  avocations, 
mobile  services  in  the  220  MHz  band- 
FCC  spokesman  Williams  echoes  the 
sentiments  of  several  commissioners, 
whoVe  said  publicly,  "We  may  never 
make  that  decision/'  The  FCC  may 
never  make  its  move,  but  the  WARC 
will  probably  include  the  mobile  allo- 
cation, setting  the  stage  for  future 
domestic  debate.  The  question  of 
aeronautical  use  of  146-148  MHz  will 
apparently  lie  with  the  WARC,  al- 
though pressure  from  within  the  US 

government  was  resisted  at  the  FCC 
leveL  (One  problem  with  the  segment 
is  the  use  of  144-146  in  many  other 
countries  for  repeater  use,  with  the 
US  actually  in  the  minority  in  its 
repeater  allocation  at  the  top  end  of 
the  2  meter  band  J 

What's  Next? 

After  the  FCC  comments  period 
expires,  the  finishing  touches  will  be 
put  onto  the  draft,  and  it  will  become 
the  official  US  position  for  WARC 
79,  Since  it  is  the  first  made  public, 
the  FCC  allocations  are  likely  to 
become  a  platform  for  debate  around 
the  world.  It  may  actually  end  up  as  a 
strong  weapon  in  the  hands  of  the 
Third  World,  which  could  be  spurred 
into  action  by  opposition  to  the  US 
proposals.  If  nothing  else,  the  FCC 
allocations  table  can  be  expected  to 
stir  debate,  and  the  WARC  story  will 
begin  to  take  on  a  more  international 
flavor,  But  in  the  final  analysis,  only 
time  and  the  complex  web  of  interna- 
tional relations  that  links  blocs  of 
countries  together  will  tell  what 
WARC  r79  really  holds  for  amateur 
radio* 


EXCERPTS  FROM  THE  FCC 
WARC  DRAFT 
Amateur  Service 

The  Amateur  SWG  (Service  Work 
ing  Group  —  advisory  committees  who 
proposed  individual  allocations  for 
each  service  to  the  FCC)  requested 
exclusive  worldwide  allocations 
between  160  and  190  kHz,  1715  and 
2000  kHz,  and  3500  and  4000  kHz; 
we  can  only  partially  accommodate 
these  requests  because  of  the  require- 
ments of  other  services  operating  in 
this  long  established  portion  of  the 
Spectrum  We  are  proposing  to  add  the 
Amateur  Service  in  the  band  160-190 
kHz  on  an  exclusive  basis.  Exclusive 
allocations  are  also  proposed  between 
1  725  and  1300  kHz  in  Regions  1  and 
3  and  between  1750  and  1900  kHz  in 
Region  2;  we  are  additionally  pro- 
posing an  exclusive  worldwide  alloca 
tion  in  the  band  3500  3900  kHz  along 
with  a  continuation  of  the  present 
allocations  between  3900-4000  kHz. 

The  Amateur  Service  Working 
Group  requested  expansion  of  the 
Amateur  allocations  at  7,  14  and  21 
MHz.  Additionally,  the  SWG 
requested  new  allocations  at  10p  13, 
and  24  MHz  for  the  Amateur  services 


In  both  cases,  wholesale  relocation 
and  reduction  of  existing  Fixed  ser 
vices  allocations  would  be  required, 
with  other  services  being  affected  to  a 
lesser  degree.  In  the  presence  of  re- 
quests from  other  services  whose 
needs  we  deem  to  be  more  pressing, 
we  have  not  been  able  to  fulfill  the 
total  requests  of  the  Amateur  SWG. 
We  are,  however,  proposing  some 
expansion  at  7,  14,  and  21  MHz,  as  set 
forth  in  the  proposed  table. 

The  Amateur  Radio  SWG  requested 
that  present  allocations  between  27,5 
and  1215  MHz  be  maintained,  that 
provision  be  made  for  Amateur  Satel- 
lite operations  in  the  band  220  223 
MHz,  and  that  Amateur  operations  be 
permitted  in  the  band  902-928  MHz. 
At  this  time,  no  conflicts  appear  to 
the  first  two  allocations  requests.  As 
the  table  shows,  we  propose  to  pro* 
vide  a  primary  allocation  for  Amateur 
Satellite  a|  220  225  MHz.  Amateur 
operations  in  the  band  902  928  MHz 
for  Region  2  are  proposed  as  a  secon 
dary  service'. 

The  Amateur  Radio  SWG  requested 
that  the  present  allocation  at 
1215  1300,  2300  2450,  3300-3500, 
5660  5925  and  1 0000- T 0500  MHz  be 


maintained,  They  stated  that  the  rela- 
tively wide,  but  shared,  allocations  are 
necessary  to  permit  experiments  with 
wide  band  emissions  and  to  prevent 
interference  to/from  users  in  adjacent 
bands.  They  also  requested  that  a 
small  segment  in  each  of  these  bands 
he  allocated  to  the  Amateur  Satellite 
Service  in  order  to  permit  experimen- 
tation with  space  communication 
techniques.  They  pointed  out  that  a 
2304,1  MHz  beacon  was  built  into  the 
OSCAR  7  satellite  but  could  not  be 
utilized  for  lack  of  an  international 
allocation. 

The  Amateur  SWG  requested  that 
the  present  allocations  at  24-24.05 
GHz  and  24,05-24.25  GHz  be  retained 
and  that  the  domestic  allocations 
specified  in  Docket  19973  at  48-50, 
7! -76,  165  170,  240-250  and  above 
300  GHz  be  implemented  interna- 
tionally, because  of  the  intensive 
interchange  of  ideas  which  takes  place 
between  amateurs  in  different  coun- 
tries, As  our  table  shows,  we  are 
proposing  no  change  to  the  existing 
allocations  and  also  proposing  addi- 
tional allocations  at  71  76,  165-170, 
and  240-250  GHz  as  in  the  Domestic 
Table.  However,  we  are  reserving  the 


band  at  48  50  GHz  for  Aeronautical 
and  Man  time  services. 

Broadcast  Services 

The  AM  Spectrum  SWG  requested 
rhat  the  band  53&1605  kHz  be  con 
tin  Lied  as  allocated  to  the  Broad- 
casting Service  on  an  exclusive  basis, 
and  that  neighboring  frequencies 
between  525-535  kHz  and  1605  1805 
kHz  be  also  allocated  in  certain 
regions.  As  the  proposed  table 
reflects,  we  have  added  Broadcasting 
on  a  primary  basis  to  Regions  2  and  3 
at  525-  535  kHz;  we  have  continued 
the  exclusive  allocation  at  535-1605 
kHz;  and  we  have  added  Broadcasting 
at  1605-1615  kHz  on  a  shared 
primary  basis  in  Region  2.  While 
1615-1805  kHz  has  not  been  included 
In  the  table  at  this  time,  additional 
spectrum  space  in  this  band  for  AM 
Broadcasting  will  continue  to  be  con- 
sidered in  view  of  the  potential  heavy 
demand  for  new  stations  by  com 
mercial,  noncommercial,  and 
minority  group  applicants  and  in  view 
of  the  direct  public  interest  benefits 
of   this  service.  The  use  of  reduced 

Continued  on  page  136 
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At  press  time  the  news  wasn't  good 
for  the  Bicentennial  Relay  project. 
Despite  weeks  of  trying,  an  appoint 
ment  stilt  had  not  been  made  to  see 
President- Elect  Jimmy  Carter  and 
deliver  45  messages  of  congratulations 
sent  via  amateur  radio  (five  governors 
formally  refused  to  participate). 
Carter  was  apparently  too  busy 
choosing  a  cabinet  to  accept  the 
messages,  although  he  did  find  time 
to,  among  other  Things,  reply  per 
sonally  to  a  group  of  Mew  Hampshire 
ski  operators  who  were  worried  about 
competition  from  state -owned  ski 
areas  who'd  requested  federal  aid.  The 
New  York  Times  reported  Carter  was 
getting  out  of  touch,  becoming 
Isolated  from  the  people.  Meanwhile, 
Bill  Miller  K4MM,  the  prime  amateur 
protagonist  trying  to  get  the  appoint- 
ment, had  nothing  new  to  report 
"We're  doing  the  best  we  can,"  he 
told  ?3i  but  as  time  slipped  by.  tt  was 
beginning  to  look  like  ham  radio 
occupied  a  lowly  place  on  the  new 
President's  priorities  list. 

The  relay  was  the  idea  of  Eric 
Shalkhauser  VY9CL  a  Bradley  Univer- 
sity professor  who  participated  in  the 
first  Presidential  Relay  held  in  1916, 
(Shatkhauser 's  series  on  the  history  of 
ham  radio  will  begin  in  73  with  our 
next  tssuej  ARRL  officials,  QCWA 
officers,  Miller,  and  Sheik  ha  user  were 
to  participate  in  the  delivery,  but 
unless  the  new  President  personally 
accepted  the  messages,  ARRL  officials 
reportedly  would  not  be  in  atten- 
dance?. 

Messages  from  the  governors,  and 
the  Mayor  of  the  District  of  Colum 
bia,  were  ready  for  delivery  within 
two  weeks  of  election  day,  The  traffic 
was  handled  via  OSCAR,  RTTY.  CWr 
SSTV,  and  SSB,  with  several  gover 
nors  offering  their  congratulations 
personally  via  2m  NTs,  That  attracted 
a  lot  of  focal  press  attention,  but  at 
press  time  the  bottom  line  on  the 
national  level  remained  political  red 
tape  1 ,  nam  radio  0. 


The  FCC  continues  its  crackdown 
on  illegal  CB  activity.  Raids  at  Syra- 
cuse NY,  Houston  TX,  Lima  OH,  and 
Columbus  GA  are  among  the  latest 
FCC  Enforcement  Chief  Richard 
Smith  told  73  the  same  pattern  is 
conmuing,  with  amateur  equipment 
and  over-powered  CB  units  confis- 
cated, and  users  facing  stiff  fines. 
Indications  are  the  FCC  won't  have 
any  measure  on  how  effective  the 
program  has  been  until  summer  1977, 
but  a  survey  conducted  last  year 
showed  out-of-band  operations  on  the 
increase  while  identification  and  li- 
cense applications  for  legal  CB  were 
up.  As  the  crackdown  continues,  FCC 
staffers  in  Washington  are  pondering 
plans  to  shut  down  the  outlaws,  A 
three  point  proposal  was  due  Co  be 
submitted  by  year's  end  with  a  rule 
making  notice  to  follow.  Banning  the 
manufacture  of  ail  linear  amplifiers 
capable  of  1 1  meters,  requiring  dealers 
to  see  proof  of  license  before  selling 
gear,  and  type  certification  of  all 
equipment  were  the  prime  recom- 
mendations. Amateur  gear  would  be 
affected,  although  hams  would  not  be 
stopped  from  modifying  commercial 
gear  or  home  brewing  their  own. 
Existing  gear  would  be  exempt,  and 
manufacturers  would  be  given  a  grace 
period  to  redesign  their  product  lines. 

The  manufacturers  {as  you  can 
expect)  don't  think  too  much  of  the 
idea.  Robert  Levme  of  Dentron  told 
73  he'd  call  about  15  manufacturers 
together  at  the  SAROC  Harnfest  In 
Las  Vegas  in  a  bid  to  block  any 
possible  ban.  "Illegal  use  of  (hears  is  a 
threat  to  ham  radio  as  a  hobby  and  to 
the  livelihood  of  the  manufacturers 
who  want  their  equipment  used  legal 
ly/"  said  Levine,  who  emphasized  only 
major  manufacturers  would  be  invited 
to  the  SAROC  session.  (See  Guest 
Editorial  thfs  issue. I 


The  ever  changing  nature  of  the  CB 
market  has  very  nearly  sunk  a  line  of 
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amateur  products.  Throughout  the 
fait,  persistent  rumors  in  the  industry 
hinted  at  the  fact  that  Hy-Gain  Elec- 
tronics Corporation  of  Lincoln  NE 
was  in  trouble  because  of  a  multi- 
million  dollar  commitment  to  23 
channel  CB.  With  the  emphasis  on  the 
CB  market,  amateur  products  were 
rumored  to  be  m  the  process  of  being 
phased  out. 

Hy  Gain  Amateur  Products  Man 
ager  Kip  Kitterer  admitted  that  with 
the  emphasis  being  placed  on  CB, 
amateur  products  were  placed  in 
Umbo  with  little  m  the  way  of  adver- 
tising or  development  money  being 
made  available.  However,  early  in 
December,  a  decision  was  made  to 
remedy  the  situation.  Hy-Gain  was 
split  into  two  completely  independent 
companies  Hy-Gam  de  Puerto  Rico, 
headquartered  in  Coral  Gables  FL, 
now  has  complete  responsibility  for 
all  CB  and  scanners.  Hy-Gatn  Efec 
tronics  took  over  the  Lincoln  plant 
and  handles  the  entire  amateur 
product  line  of  antennas,  a  new  hand 
held  2  meter  rig,  and  the  3750  trans 
ceiver.  All  marine  and  commercial 
land  mobile  equipment  will  also  be 
manufactured  at  the  plant. 

Saying  the  company  is  now  in  the 
best  position  ever,  Krtter er  expects  to 
broaden  the  product  line.  Four  new 
VHP  yagi  antennas  wiH  shortly  be 
available  and  the  company  will  update 
and  redes  iiyi  its  entire  antenna  line. 


Despite  the  fact  he's  being  used  for 
false  advertising  and  nondelivery  of 
ordered  items,  irael  Treger  W9IVJ  of 
Trigger  Electronics  is  still  sending  out 
catalogs,  according  to  the  Illinois 
Attorney  General's  Office,  AG's 
spokesman  John  McPhee  says  he's 
pressing  for  a  court  injunction  to  stop 
the  mailings,  but  is  running  into 
trouble  finding  witnesses.  According 
to  McPhee,  most  witnesses  have  been 
willing  to  sign  affidavits,  but  are 
unable  to  appear  in  court  At  press 
time  McPhee  was  seeking  the  aid  of 
local  Chicago  groups  to  find  area 
people  who'd  deaft  with  Trigger.  The 
mailings,  meanwhile,  have  reportedly 
shitted  in  emphasis  from  newly 
licensed  hams  ...  to  CBers! 


WL2USA,  the  Thanksgiving  week 
end     bicentennial    operation    at    the 
Statue  of  Liberty,  cleared  1200  con 
tacts,     according     to     organizer 

WA2NVG.  Unfortunately,  there 
weren't  enough  operators  to  cover  all 
bands,  as  had  been  hoped  for,  and  the 
station  was  only  able  to  operate  on  20 
meters.  Despite  the  problems,  it's 
reported  the  project  was  a  success .  ♦ , 
and  quite  educational  in  terms  of 
dealing  with  government  red  tape  and 
Murphy, 


Don't  look  for  many  changes  on 
the  ARRL  Board  of  Directors.  After 
this  past  year's  electrons,  five  Directors 
were  reelected  without  contest,  along 
with  two  Vice  Directors.  In  five  other 
Director  and  Vice  Director  races,  it 
was  incumbents  all  the  way,  although 
some  elections  were  closer  than  ex- 
pected, in  New  England,  for  example. 


Vhce  Director  John  Lindholm  W1DGL 
won  by  less  than  a  hundred  votes.  The 
only  surprises  were  the  election  of 
Don  Miller  W9NTP  as  Centra*  Division 
Director  (note  this  is  not  the  Don 
Miller  of  Minerva  Reef,  etch  and  in 
the  Roanoke  Division,  incumbent 
Vice  Director  Donald  Morris  W8JM 
was  beaten  by  Gay  Milius  W4UG. 
West  Coast  DX  Buffetin. 


In  what  is  believed  to  be  first  action 
of  its  type,  a  group  of  Southern 
California  amateurs  has  voted  to  expel 
a  member  from  its  ranks.  During  a 
special  meeting  early  in  December,  the 
Community  Amateur  Radio  Service  of 
North  Hollywood  voted  in  secret  bal- 
lot to  expel  a  Los  Angeles  member  for 
reasons  that  he  "has  not  demonstrated 
the  fevel  of  maturity  required  for 
participation  in  a  program  serving  a 
law  enforcement  agency  . ,  ,  and  has 
knowingly  used  the  air  for  his  own 
amusement  in  such  a  way  as  to  lessen 
the  pleasure  of  others." 

It  was  alleged  that  the  expelled 
member  had  refused  to  remain  on  his 
assigned  post  when  directed  by  net 
control,  saying  that  he  would  rather 
go  home.  A  recording  was  also  pre- 
sented showing  that  he  had  interfered 
with  traffic  handling  during  a  declared 
emergency. 

Members  further  said  that  the 
ham's  primary  form  of  self -gratifica- 
tion was  his  habit  of  harassing  other 
operators  who  were  operating  legally. 
They  cited  cases  of  his  breaking  into 
QSOs  to  announce  that  he  had 
nothing  to  say  but  had  a  "right"  to 
interrupt. 

Since  the  Community  Amateur 
Radio  Service  is  affiliated  with  the 
Los  Angeles  Police  Department, 
members  said  his  actions  have  brought 
shame  or  discredit  to  the  group.  The 
ham  was  expelled  from  the  organiza- 
tion and  his  actions  outside  the  organ- 
ization condemned  as  being  "a  detri- 
ment to  the  amateur  service/'  Addiny 
salt  to  the  wound,  the  membership 
further  declared  that  he  cannot  he 
considered  for  read  mission  to  the 
organization  until  he  **has  demon- 
strated that  he  has  become  a  mature 
and  responsible  member  of  the  ama- 
teur community." 

The  increasing  numbers  of  people 
entering  the  amateur  radio  ranks  has 
created  a  great  increase  in  the  amount 
of  "questionable"  practices,  especially 
on  repeaters.  It  appears  that  the 
action  of  the  Community  Amateur 
Radio  Service,  although  the  first,  will 
probably  not  be  the  last  attempt  to 
clean  up  the  airwaves. 


The  ARRL  may  be  having  some 
second  thoughts  about  lobbying  in 
Washington.  According  to  a  report  in 
the  West  Coast  DX  Buttetin,  the  loss 
of  tax  exempt  status  by  the  National 
Rifle  Association  and  Sierra  Club  was 
attributed  to  lobbying  expenditures  in 
excess  of  Federal  limits.  At  issue  is 
section  501  (c)  of  the  IRS  Code, 
which  most  interpretations  say,  allows 
5%  lobbying  expenditures  out  of  an 
organization')  total  budget.  The 
ARRL  board  is  reportedly  considering 
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a  major  lobbying  campaign  anyway, 
with  some  directors  saying  the  dollars 
lost  if  tax  exempt  status  was  revoked 
may  be  less  important  than  fighting 
legislative  and  administrative  actions 
affecting  amateur  radio.  The  stakes, 
however,  are  high  +  .  ,  because  some  of 
the  major  advantages  of  AARL's  tax 
exempt  status  are  the  major  reduc- 
tions in  mailing  costs  for  QST  and  in 
property  taxes  on  the  Newtngton  CT 
headquarters. 


Award-winning  humorist,  radio  talk 
show  host,  TV  broadcaster,  film 
writer,  and  amateur  extraordinaire 
Jean  Shepherd  K20RS  will  soon  be 
writing  for  73.  Shep's  latest  accorrv 
plishments  rrtdude  a  monthly  cotumn 
in  Car  and  Driver,  the  TV  play  "Phan- 
tom of  the  Open  Hearth"  (recently 
broadcast  nationally  on  PBS),  and  his 
long-running  PBS  series  "Jean  Shep- 
herd's America."  Several  times  the 
winner  of  Playboy  magazine's  humor 
award,  Shepherd  can  be  expected  to 
produce  some  interesting  material  on 
ham  radio,  as  anyone  who's  witnessed 
his  hamfest  talks  can  tell  you.  Shep- 
herd's latest  novel,  "The  Secret  Mis- 
sion of  the  Blue  Assed  Buzzard,'* 
about  his  Army  career,  is  due  this 
month.  As  the  New  York  Times  put  it 
in  s  recent  article  on  Shep,  "He  h  a 
tribal  storyteller,  trying  to  explain  us 
to  us 


The  bureaucratic  red  tape  which 
permeates  all  levels  of  government  has 
not  failed  to  reach  the  FCC.  In  one 
recent  incident,  an  Illinois  amateur 
was  threatened  with  administrative 
action  against  his  license  after  a  mix- 
up  within  the  postal  system, 

John  Maenpaa  W89JOJ  of  Dundee 
IL  became  entangled  in  the  mess  a 
year  ago  while  conducting  Novice 
classes.  Five  Novice  exams  were  lost  in 
the  mail  between  Gettysburg  and 
Dundee.  All  students  subsequently 
received  their  licenses  when  another 
set  of  tests  was  sent,  but  that  was  not 
the  end  of  problems.  The  FCC  insisted 
that  the  tests  that  were  never  received 
be  returned.  Maenpaa  told  73  that  the 
FCC  refused  to  acknowledge  his  reply 
and  threatened  action  against  his  li 
cense. 

At  last  report,  the  situation  was  still 
up  in  the  air.  Maenpaa  said  he  has 
spent  hundreds  of  hours  teaching 
Novice  classes  and  is  now  reconsider- 
ing his  position,  saying  he  only  stands 
to  lose  his  license  if  he  continues. 


Amateur  licenses  are  realty  up, 
according  to  FCC  spokesman  Dick 
Everett.  Everett  told  73  the  increase  is 

"dramatic"    with    a    completely 

reorganized  processing  center  at 
Gettysburg  turning  out  exams  and 
licenses  in  8  to  10  days  on  the 
average.  Two  years  ago  ham  licenses 
were  slipping  by  nearly  300  a  month. 
Now  the  total  is  up  over  280  thousand 
.  . .  and  climbing.  Don't  forget  to  use 
Post  Office  Box  1020.  Get  sbutg. 
when  filing  exams,  renewal  s.  and 
address  changes  .  .  .  it's  bound  to 
speed  things  up. 


The  latest  news  from  the  Jet  Pro- 
pulsion Laboratory  in  Pasadena  CA  is 
that  the  Mariner  pictures  transmitted 
by  N6V  are  now  available  on  cassette. 
And  club  station  W6VIO  is  still  avail 
able  for  schedules  to  5STV  the  Mars 
pictures,  with  special  interest  in  pro- 
viding the  material  to  school  groups, 
N6\Ts  license  expired  in  mid-Novem 
berr  according  to  club  spokesman  Jim 
Lurnsden  WA6MYJ.  Jim  tells  73  JPl 
is  now  working  on  next  year's  launch 
of  fVl-J-S,  Mars  -J  up  iter- Sat  urn  ,  .  .  a 
fly-by  flight.  It  is  possible  the  vehicle 
will  reach  Uranus  as  well,  with  SSTV 
pictures  and  another  special  event  call 
in  the  works.  If  you  want  the  60 
minute  SSTV  cassette  of  the  Mariner 
pictures,  including  the  famous  first 
photos  from  both  the  arbiter  and 
Mars  lander,  send  S3. 75  to  W6VI0, 
JPLr  4800  Oak  Grove  Rd,  Pasadena 
CA  91103,  attention  R.  Piety  IWS 
158-205,  Schedules  can  be  arranged 
by  writing  Jim  Lurnsden  at  the  same 
address,  M/S  233-103. 


The  United  Nations  inaugu 
rated  their  new  amateur  radio  station. 
K2UN,  on  October  21.  1976,  which 
was  completely  equipped  by  Yaesu 
Electronics  Corporation  of  Paramount 
CA.  Impressive  dedication  ceremonies 
included  worldwide  contacts  with 
amateurs  in  other  countries. 

Mr.  Mo  named  Mili,  Secretary  Gen- 
eral of  the  International  Telecom- 
munication UnionT  is  shown  at  the 
operating  console  with  Mr.  Max  C.  de 
Henseler  HB9RS,  President  of  the 
club's  station,  looking  on.  Mr.  Harry 
Dannais  W2TUK,  President  of  the 
American  Radio  Relay  League,  Mr. 
Stan  Zak  K2SJO,  Director  of  the 
Hudson  Division  of  the  AHRL,  and 
U,N,  dignitaries  were  on  hand  for  the 
dedication. 

The  purpose  of  the  station  is  to 
foster  good  will  among  the  people  of 
all  nations  in  the  world  through 
friendly  radio  contacts  in  a  hobby 
they  share.  The  Yaesu  Electronics 
Corporation  provided  three  complete 
stations  for  U.N,  use,  Yaesu  equip- 
ment is  also  in  use  at  the  headquarters 
of  the  International  Telecommunica- 
tion Union  station,  4U11TU,  in 
Geneva,  Switzerland. 


Antenna  Specialists  is  offering  a 
free  antenna  range  calculator,  A .  -10 
SASE  to  12435  Euclid  Ave.,  Cleve- 
land OH  44106,  is  all  it  takes. 

The  Long  Island  Mobile  Amateur 
Radio  Club  (LIMARC)  has  taken  to 
the  broadcast  airwaves  with  ham  PR, 
WA2HYS,  WA2DHF,  and  WN2DRO 
are  producing  a  weekly  show  on 
WBAU-FM,  The  idea  is  to  portray 
ham  radio  in  unique  ways,  and  itrs 
apparently  working.  The  station  has 
signed  ihe  LlMARC  effort  for  another 
13  weeks,  and  several  groups  are 
considering  use  of  the  material  on  a 
national  basis.  If  you're  in  the  NYC 
area,  tune  in  on  Friday  nights  at  7:45 
on  WBAU-FM.  90.3  MHz. 


A  375,000  prototype  HF  trans- 
ceiver was  stolen  m  the  Ottawa,  Cana- 
da area  last  summer,  and  Thfi  author- 
ities apparently  still  have  no  leads. 
The  rig  was  in  Canada  for  a  demon- 
stration by  the  US  Army.  Although  it 
is  not  classified,  it  does  represent  an 
extremely  high  level  of  miniaturization 
technology,  according  io  a  report  in 
the  Ottawa  Citizen.  Lifted  from  a 
National  Defense  station  wagon 
parked  outside  a  local  motel,  the 
transceiver  is  capable  of  operating  on 
both  the  amateur  and  CB  bands-  The 
Canadian  Amateur,  Kingston,  Ontario. 


An  amateur  from  Jacksonville  FL 
has  received  the  first  single  band 
Worked  AH  States  award  for  RTTY, 
The  award,  issued  to  "Big  Al" 
Mitchell  WA4HLPP  was  Only  the  18th 
WAS  ever  earned  for  the  mode. 

Mitchell  used  20  meters  and  ran  less 
than  100  Watts.  At  tha  time  of  the 
award,  he  had  been  a  General  for  only 
four  months,  beginning  his  ham  career 
at  the  age  of  sixty. 


Faster  and  more  accurate  location 
of  downed  airplanes  and  illegal  trans- 
mitters is  the  aim  of  a  California 
group  headed  by  Hart  fey  Postle- 
thwaite  IV  WB6CQW.  The  Happy 
Flyers  (Hams  And  Pilots  Piloting  And 
Yakking)  was  originally  formed  to 
provide  a  group  of  qualified  volun- 
teers to  be  available  during  national 
emergencies  and  for  public  service. 
Since  its  formation,  ihe  group  has 
branched  out  into  fen  "squadrons/' 
primarily  situated  in  the  west. 

Post  re  thwaite  proposes  to  integrate 
the  national  repeater  system  into  a 
network  for  locating  downed  aircraft. 
As  a  plus,  the  same  system  would 
make  for  easier  detection  of  illegal 
transmi  rters  and  jammers.  The  Federal 
Aviation  Agency  requires  all  aircraft, 
from  the  smallest  homebuilt  to  the 
747,  to  carry  an  Emergency  Locator 
Transmitter  (ELT),  which  is  auto 
ma  tic  ally  activated  when  a  certain 
G  force  is  exceeded,  as  when  a  plane 
crashes.  The  ELTs  transmit  on  121S 
MHz,  the  international  aircraft  distress 
frequency.  When  the  transmissions  are 
picked  up  by  any  of  the  FA  A  centers 
located  across  the  country,  automatic 
alarms  are  set  off.  Unfortunately, 
many  p lanes  go  down  in  remote  or 
mountainous  areas  where  the  low 
power  transmissions  from  the  ELTs 
are  almost  useless.  It  may  be  many 
hours  or  days  before  the  ELT  trans- 
missions are  detected,  often  by  a 
passing  airliner  that  is  flying  too  high 
to  pinpoint  any  location. 

Post leth watte  is  proposing  that  all 
amateur  repeaters  be  equipped  with  a 
121,5  MHz  monitor  which  would 
activate  an  afarm  on  the  repeater  if  it 
received  an  ELT  transmission  for 
more    than    six    minutes.    (The    six 


Continued  on  page  118 
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New  Products 


TENTEC  TRITON  IV 
HF  TRANSCEIVER 

Ever  since  2  meters,  I've  been 
looking  for  an  HF  rig  I  could  take 
with  me  just  like  my  HT  and  use 
mobile  [where  my  71  MGB  GT  makes 
space  a  vanishing  commodity).  Those 
of  you  driving  big  cars  may  have 
bigger  gas  bills,  but  you've  got  me 
beat  to  heck  on  going  mobile. 

So,  let's  look  at  my  situation,  and 
consider  what's  available  for  HF 
portable/ mobile.  The  list  of  self- 
contained  mobile  rigs  isn't  very  long, 
not  if  I'm  going  to  get  into  20  SSS 
during  the  day,  and  75  SSB  at  night. 
For  one  thing,  I've  got  to  have  some 
power,  and  the  ability  to  quickly 
change  bands,  preferably  while  in 
motion. 

Enter  the  Triton  IV.  It  weighs  less 
than  12  pounds,  measures  just  over  a 
foot  wide  and  four  inches  high  by  ten 
inches  deep.  The  Triton  IV  is  a  no 
tune  solid  stale,  200  Watt  input, 
CW'SSB  transceiver  built  at  Sevier* 
ville,  Tennessee. 

It  is  the  latest  in  s  line  of  innovative 
transceivers  made  by  Ten  Tec. 
Argonauts  made  Ten-Tec  famous,  and 
helped  popularize  QRP  rag  chewing, 
DXing,  and  just  plain  QRP  hamming* 
Ten -Tec  radios  have  attracted  an 
intensely  loyal  following,  and 
Argonauts  have  taken  many  a  convert 
from  the  kW  crowd. 

The  guy  who  got  me  interested  in 
the  Triton  IV  was  Alan  WA1MSK. 
He'd  been  regularly  checking  into  75 
meter  QSOs  mobile  with  S9  signals, 
and  there  were  often  fixed  stations 
having  a  much  harder  time,  After 
hearing   several   of  Alan's   mountain- 


topping  expeditions  with  Paul 
WAIVE  I,  the  jealousy  bug  mingled 
with  the  mobile  bug,  and  it  was  all 
over;  I  had  to  taste  a  Triton  IV. 

The  Triton  IV  immediately  gives 
away  its  lineage,  because  the  Ten-Tec 
designers  borrowed  a  lot  of  ideas  from 
the  Argonaut,  One  idea  they  left 
behind,  though,  was  QRP:  The  Triton 
IV  drove  my  SB-200  amplifier  to  full 
input  with  ease,  and  (using  only  the 
Ten-Tec  and  di poles)  DX,  local  GSGs, 
and  nighttime  schedules  were  handled 
nicely, 

Mobil ing  proved  to  be  most  inter- 
esting .  .  .  my  last  mobile  rig  was  an 
HW-32  ♦  ..  and  mobiling  with  the 
Triton  IV  brought  back  fond 
memories.  The  MGB's  legendary 
ignition  noise  (second  only  to  the 
infamous  280Z  of  W2NSDJ  was 
fooled  by  the  Triton  IV.  Either  I've 
discovered  a  new  way  of  suppressing 
ignition  noise,  or  Ten-Tec  knows  how 
to  fool  it  (but  I  haven't  cured  the  2m 
rig,  so  it  must  be  the  Triton  IV).  An 
accessory  noise  blanker  is  also  avail- 
able. 

The  approaching  Christmas  holi- 
days and  Old  Man  Winter  prevented  a 
jaunt  up  Mount  Monadnock  or  some 
other  nearby  peak,  so  my  12  V 
battery  -powered  D  X  pedi  tion  was 
scratched  from  the  test.  Instead  I  took 
the  rig  on  holiday,  threw  up  a  wire, 
and  proceeded  to  have  a  blast  oper 
ating  battery  portable,  AD  I  packed 
was  the  Triton  IV,  mike,  key,  and 
dipole  antenna  . . .  and  it  all  fit  into  a 
briefcase  with  room  to  spare! 
(Murphy  helped  me  forget  a  12  V 
battery,  so  1  had  to  buy  one  at  a  local 
hard  ware  store.) 


The  best  thing  about  the  Triton  IV 
is  honestly  hard  to  pick,  I  know 
you're  probably  saying  that's  a  put  on 
.  . .  but  it  is  noL  The  Triton  IV  is 
about  the  most  flexible  transceiver 
I've  ever  seen.  I  really  like  its  true 
break  in  CW  .  .  .  just  like  VOX,  but 
more,  You  can  hear  in  between  words 
—  even  characters.  CO  QSOs  are  sud- 
denly spontaneous,  less  stereotyped. 
The  system  really  gives  you  an  advan- 
tage in  DXing,  because  you  can  slip 
your  call  in  fast.  (The  transmit- receive 
switching  is  instant,  and  your  QSO 
rate  in  contests  is  bound  to  improve  J 

Tuning  the  Triton  IV  is  easy  ,  .  . 
switch  bands  and  turn  the  carrier  on. 
Peak  the  drive  with  the  ALC  LEO, 
tweak  the  receiver  to  resonance,  and 
away  you  go.  {That's  unless  Murphy 
got  your  antenna!) 

All  no-tune  rt  amplifiers  require  a 
proper  load,  so  unless  your  antenna  is 
properly  matched,  no  final  (transistor 
or  tube)  is  going  to  work  efficiently. 
The  Triton  IV's  transmitter  is  rugged; 
using  Ten -Tec's  ac  power  supply,  it 
shut  down  automatically  when  faced 
with  a  bad  match,  but  ran  without 
strain  into  a  good  one,  A  from  panel 
Mr  indicator  on  transmit  doubles  as 
an  honest  5-meter  on  receive. 

Ten- Tec  has  made  a  lot  of  these 
Tritons  and  Argonauts,  The  hams 
there  are  dedicated  and  proud.  Their 
owner's  manual  says  a  lot  more  about 
company  philosophy  than  any  other 
manuals  I've  read  lately.  "There  are 
sufficient  Tritons  now  in  the  Field  to 
indicate  to  us  that  there  are  several 
rather  serious  information  gaps  in 
the  case  of  new  technology  such  as 
solid  state  no- tune  rf  amplifiers.  The 
main  concern  appears  to  be  a  matter 
of  fundamental  technical  knowledge 
regarding  swr,  efficiency,  and  protec- 
tive circuitry  such  as  LAC  and  power 
supply  overload  protection,"  Ten  Tec 
goes  on  to  list   10  points  to  keep  in 


mind  when  using  the  Triton  IV;  most 
concern  antennas  and  swr  and  the 
thrust  is  one  of  ham  radio's  cardinal 
rules:  the  better  the  antenna,  the 
better  the  signal. 

That  company  philosophy  I  men- 
tioned earlier  comes  through  in  Ten 
Tec's  warranty  statement  as  well. 
"The  warranty  is  not  voided  for 
attempted  repairs  to  defective  units, 
the  installation  of  additional  switches, 
etc,  when  there  is  no  change  m  the 
basic  circuits.''  The  final  transistors 
are  warrant ied  for  $  years,  pro  rata.  A 
set  of  lab  measurements  came  with 
our  Triton  IV  test  unit.  On  typical 
ham  shack  test  equipment  (power 
meter  and  monitor  scope),  the  power 
output  specs  matched  within  5  Watts, 
carrier  suppression  appeared  better 
than  reported,  and,  as  the  receiver 
specs  indicated,  no  unwanted  signals 
could  he  heard,  The  Triton  IV  was 
fun  to  use ■  ,  ♦  *  a  pulsed  crystal  cali- 
brator which  attenuates  incoming 
signals  (nice},  front  panel  ALC  con- 
trol* full  break- in  CW,  sidetone  moni- 
tor, two  CW  band  widths  with  an 
optional  filter,  an  8  pole  crystal  filter, 
offset  tuning  selectable  sideband, 
excellent  stability,  200  W  input,  and 
enough  accessory  connections  on  the 
back  panel  to  run  an  amplifier  and 
remote  receiver  (including  muting). 
There's  power  for  VHF-UHF  con- 
verters (OSCAR  anyone?),  digital  fre- 
quency readout  (p  re-wired  for  Ten- 
Tec's  own  unit),  and  a  half  dozen 
other  Ten- Tec  accessories,  including  a 
160m  converter  and  remote  VFO. 

In  short,  the  Triton  IV  does  what 
Ten- Tec  says  it  will.  It's  an  attractive, 
reliable,  flexible,  all- transistor  HF 
transceiver  ...  and  it's  got  a  lot  of 
class,  Ten-Tec  Triton  IV,  price  class 
$699.00,  ac  power  supply  SSS.  Ten- 
Tec  inc.,  Seviervifte  TN. 

Warren  Elly  WA1GUD 
Associate  Editor 

NYE  VIKING  KEYS 

CW  is  not  dead.  In  fact  with  the 
ever  increasing  number  of  Novices 
entering  the  amateur  ranks,  and  the 
recent  extension  of  Novice  privileges 
to  Technicians,  CW  is  enjoying  an 
increase  in  popularity  not  seen  since 
the  day  of  the  spark  transmitter;  The 
choice  of  keys  is  as  wide  as  the  quality 
of  fists.  They  range  from  $1.49  mass 
merchandise  varieties  to  high  priced 
gold  presentation  models.  For  both 
the  newcomer  and  the  experienced 
brass  pounder,  picking  the  right  key 
can  be  a  frustrating  job. 

Much  has  been  written  about  I  he 
pros  and  cons  of  straight  keys,  bugs, 
squeeze  keys,  electronic  keyers,  etc 
Most  hams,  however,  would  probably 
agree  that  the  old  favorite  is  the 
standard  straight  key.  One  of  the 
largest  selections  of  straight  keys  avail 
able  comes  from  the  William  M.  Nye 
Company  of  Bellevue,  Washington,  In 
a  time  well  known  for  products  that 
are  low  in  quality  and  high  in  price, 
the  Nye-Viking  line  of  CW  keys  and 
accessories  stand  out  as  an  exception. 
They  have  eight  separate  straight  keys 
ranging  in  price  from  S6,65  for  the 
standard  black  and  chrome  to  $13,50 
for  the  top  of  the  line  heavy  duty 
with  a  shorting  switch.  Their  keys  are 
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mounted  on  die  cast  bases  and  are 
available  with  brass,  chrome,  or 
nickel  plated  hardware. 

Both  the  beginner  and  old-timer 
will  find  the  Viking  keys  a  joy  to  use. 
Adjustment  is  easy  and  they  have  the 
solid  feel  that's  necessary  for  serious 
CW  operating.  In  fact,  after  a  three 
hour  session  at  the  transceiver  work- 
ing the  Novice  bands,  there  was  no 
evidence  of  the  dreaded  '"glass  arm." 

Although  the  straight  keys  are  the 
standard  of  the  Nye- Viking  line,  they 
also  make  what  are  called  the  "Super 
Squeeze  Keys/1  While  they  can  easily 
be  utilized  as  a  sideswiper,  the  Viking 
squeeze  keys  are  designed  for  use  with 
an  automatic  keyer.  For  the  sake  of 
nostalgia,  Nye  also  offers  a  telegraph 
sounder  for  S3 8,00.  Atso  in  the  Nye 
line  are  two  matchboxes,  retailing  for 
S2l2andS355. 

Nve  also  told  me  that  a  new  ran- 
dom wire  tuner  will  be  available  about 
the  time  this  article  goes  to  press.  It 
will  handle  full  legal  power  from  2  50 
MHz  and  will  retail  for  below  S300. 
Completing  the  Nye  line  is  a  heavy- 
duty  low  pass  filter  which  sells  for 
S  19.95.  and  two  phone  patches,  with 
or  without  built-in  speakers.  They 
retail  for  S44+50  and  $36.50. 

Some  readers  will  recognise  the 
Viking  keys  and  matchboxes.  The  line 
was  originally  manufactured  by  the 
E.  F.Johnson  Company.  In  1973,  they 
decided  to  phase  out  their  amateur 
products  line  and  the  William  M.  Nye 
Company  purchased  the  design  and 
manufacturing  rights.  Since  that  time, 
they've  improved  and  expanded  the 
line,  adding  the  squeeze  key  to  the 
original  products. 

The  Nye  Company  is  a  small  organ] 
zatton  with  a  high  quality,  carefully 
built  product  line  which  should  give 
the  owners  a  lifetime  of  dependable 
service.  In  these  days  of  mass  produc- 
tion that's  a  pleasure  to  see,  Wm.  M. 
Nye  Company,  incorporated, 
J6f4-f30NE,  Bellevue  WA  98005. 

Stan  Miastkowski  WA1UMV 
Associate  Editor 

MODEL  TTLP  LOGIC  PROSE 

SylvanhiEfs  Laboratory's  TTLP  Eogic 
probe  was  designed  to  be  used  in 
testing  logic  levels  that  are  either 
static  or  asynchronous.  Since  most 
counters,  flip-flops,  etc.,  change  states 
c*n  the  trailing  edge  of  the  input 
waveform,   the  unit  was  simply   de- 


signed to  capture  the  negative -going 
pulse.  And  it  uses  a  seven  segment 
LED  display  to  tell  you  if  the  voltage 
is  a  logical  one  or  a  bgical  iero.  If  the 
voltage  Is  0  to  .3,  the  display  reads 
"0";  if  the  voltage  is  Z2  to  5P  the 
display  reads  "I".  Simple  as  thatl 

The  connections  are  even  easier . . . 
connect  the  black  lead  to  the  ground 
of  the  system  under  test,  connect  the 
green  lead  to  a  5  volt  supply  point, 
and  you're  all  set.  If  you  have  power, 
a  decimal  point  is  displayed.  Touching 
the  probe  to  the  terminal  under  lest 
then  gives  you  a  logical  1  or  0. 
(Voltages  between  -8  and  2.2  give  a 
blank  display.)  All  In  all,  it's  a  simple 
and  easy  to  use  logic  probe  for  the 
hobbyist  or  TTL  designer.  Options 
include  an  overvoltage  protection  cir- 
cuit (should  the  probe  be  touched  to  a 
voltage  as  high  as  +24  V  for  several 
seconds),  and  a  model  TTLP-2  (with 
memory).  The  basic  TTLP  1  ts 
S19<95.  the  TTLP  2  is  S24.95,  and  the 
"overvoltage  protection"  is  $.75.  By 
the  way,  this  is  a  fully  assembled 
probe,  not  a  kit.  For  further  Informa- 
tion contact  Sytvanhi/ts  Laboratory* 
foe,  ~J  Syivanwayr  Box  239 f  Straf- 
ford MO  6575?*  4 1  7  73&26W, 

Bob  Leach 
Systems  Manager 

NEW  SCANNERS 
FROM  HEATH 

Heath  Company  has  introduced 
two  new  S  channel  VHF  Scanning 
Monitors.  The  GR-1131  Hi  Band 
Scanner  and  the  MR-1 134  Marine 
Band  Scanner  are  designed  to  provide 
hours  of  exciting  and  informative 
listening. 

The  GR-1131  Hi  Band  Scanner 
monitors  any  combination  of  8  chan- 
nels m  the  "emergency  services'*  band 
(146*174  MHz),  automatically  tunes 
in  on  po^ce,  fire,  ambulance,  U,5+ 
Government  weather  broadcasts,  and 
more.  The  GR  1131  scans  each  chan- 
nel stopping  on  any  signal,  and  re- 
sumes scanning  after  the  transmission. 
A  priority  channel  feature  checks  the 
channel  you  "re  most  interested  in 
every  4  seconds  and  automatically 
switches  to  it  if  there  is  activity  on  the 
channel.  Other  features  include  chan- 
nel lockout  buttons,  lighted  channel 
indicators,  automatic  or  manual 
channel  selection,  and  a  4  pole  crystal 
filter  for  good  selectivity.  For  crowd- 
ed  signal   areasr  an   optional   8  pole 


filter  is  available.  It  also  features  a 
built-in  telescoping  antenna  and  pro- 
vision for  an  external  antenna. 
Operates  on  either  ac  or  12  V  dc.  The 
GR  1 131  is  perfect  for  volunteer  fire- 
men, civil  defense  personnel,  or  just 
for  listening. 

The  MR -11 34  Marine  Band  Scanner 
rs  a  valuable  accessory  for  boat  owners 
or  anyone  who  lives  near  a  harbor  or 
lake.  It  mom  tors  any  8  frequencies  in 
the  156  163  MHz  marine  band,  and 
ptcks  up  weather  reports,  marine 
emergency  channels,  harbor  instruc- 
tions, ship  to  shore  and  ship  to  ship 
communications,  and  more.  lh 
MR- 1 134  has  the  same  deluxe  features 
as  the  GFM 131,  and  includes  a  rugged 
splash  resistant  case  Ideal  for  marine 
use, 

The  two  scanners  are  mail  order 
priced  at  $89.95  and  S99.95  respec- 
tively. Heath  Company,  Benton 
Harbor  Mi  49022. 

NEW  TWO-PALLET 
ALUMINUM  TOOL  CASE 

Jensen  Tools  and  Alloys  Has  intro 
duced  a  new  tool  case  for  the  field 
engineer  or  technician  who  frequently 
travels  by  air.  Constructed  of  jet 
smooth,  seam  free  molded  aluminum, 
the  case  weighs  only  eight  pounds  yet 
is  strong  enough  to  stand  on.  It  is 
designed  to  resist  abuse  and  take  the 


hardest  knocks  of  airline  baggage 
handling  equipment. 

Among  fts  features  are  a  full  tength 
piano  hinge  across  the  back,  a  tongue 
and  groove  closure  with  a  live  rubber 
gasket  to  seal  out  moisture,  dust  and 
dirt,  a  document  pouch  inside  the 
cover,  and  a  keyless  combination  lock, 

The  bale -type  latches  ^  chrome 
plated  and  the  matching  handle  is 
made  of  tough  Tenite.  The  two  re- 
movable pallets  hold  a  full  com  pie- 
men t  of  tools  and  the  pockets  are 
both  riveted  and  stitched  for  strength. 
Inside  dimensions  of  the  case  are  17*' 
x12%"*5". 

The  case  sells  for  $145*00  with 
quantity  prices  substantially  lower.  To 
order,  or  for  a  free  catalog  describing 
other  tool  cases  and  too!  kits,  write: 
Jensen  Toots  and  Alloys,  411?  N. 
44th  Street T  Phoenix  AZ  85018  or  call 
(602}  959-22  7ft 

AMPEREX  VHF&  HF 
AMPLIFIER  MODULES 

Amperex  Electronic  Corporation 
has  a  new  line  of  VHF  and  HF 
amplifier  modules  containing  internal 
matching  networks  for  broadband 
applications.  Two  units,  designated 
BGY32  and  BGY36,  operate  at  68  to 
88  MHz  and  148  to  174  MHz  respec 
lively.  Each  module  wilt  deliver  better 
than  18  Watts  with  a  drive  power  of 
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less  than  ISO  mW  at  a  supply  voltage 
of  12-5  volts.  The  input  impedance 
and  output  impedance  are  matched  to 
50  Ohms  with  no  instability  into  a 
VSWR  of  up  to  3:1  over  all  phase 
angles. 

Both  the  BGY32  and  BGY30  will 
not  be  damaged  with  VSWRs  of  50: 1 
through  ail  phase  angles  at  heat  sink 
temperatures  of  up  to  70'  C. 

The  price  for  both  modules  is 
S52.50  in  quantities  of  1-9,  and 
$44,50  in  quantities  of  H>99.  Deliv 
ery  of  sample  quantities  from  stock 
with  production  units  available  in  90 
days,  Amperex  Electronic  Corpora* 
Hon,  Hicksvtlte  NY  1 1802.  i51BJ 
931-6200. 


YAESU  24  HOUR  CLOCK 

A  new  precision  clock  which  tells 
time  anywhere  in  the  world  at  a 
glance  has  been  announced  by  Yaesu 
Electronics  Corporation.  Trie  time  in 
any  principal  city  or  time  zone  can  be 
simultaneously  coordinated  wrth  local 
time  on  a  24  hour  basis.  After  the 
initial  setting,  as  the  clock  runs,  a 
Time  Zone  Hour  Disc  advances  auto- 
matically, showing  correct  time  all 
over  the  world  without  further  adjust 
ment.  The  clock  is  especially  designed 
to  withstand  shock,  and  may  be  hung 
on  a  wall  or  placed  on  its  desk  mount. 
The  clock  will  run  an  entire  year  on  a 
single  1,5  volt  flashlight  battery  and 
the  mechanism  starts  as  soon  as  the 


battery  is  inserted.  It  measures  six 
inches  in  diameter  by  two  and  one 
half  inches  deep.  An  excellent  item 
for  the  business  office,  ham  radio 
operator,  short  wave  listener,  boat 
owners  and  others  who  want  an  ac- 
curate, dependable  clock.  Priced  at 
S30.00,  it  is  available  at  all  authorized 
Yaesu  dealers  in  the  United  States. 
Yaesu  Electronics  Corporation,  PO 
Box  498,  !S954  Downey  Avenue, 
Paramount  CA  90723. 

INTERSIL  FREQUENCY 
COUNTER  TIME  BASE 

Intersil  has  broadened  its  line  of 
timing  microeircuits  through  the  addi- 
tion of  the  ICM72Q7A,  a  new  fre- 
quency counter  time  base.  Used 
together  with  a  5.242SB  MHz  crystal 
and  a  7  digit  unit  counter  such  as 
Intersil's  ICM7208,  the  new  circuit 
becomes  a  complete  timer-frequency 
counter. 

The  new  circuit  is  pin  for  pin 
compatible  with  Intersil's  (CM7207; 
however,  it  has  CU  and  1  second 
count  enable  window  output. 

When  used  with  the  ICM7208,  the 
Circuit's  four  outputs  provide  the  gat- 
ing signals  for  the  count  window, 
store  function,  reset  function,  and 
multiplex  frequency  reference,  The  1 
second  count  enable  makes  it  possible 
to  obtain  7  significant  digits  when 
measuring  frequencies   ovar    1    MHz 


with  the  least  sign  meant  digit  reading 
in  Hz. 

The  ICM7207A  will  take  crystals 
from  1  to  10  MHzp  providing  outputs 
at  crystal  frequency,  and  at  -2^2 
220,  or -.(220  x  10)  dMder  stages. 

The  new  circuit  has  a  stable  HF 
oscillator,  and  it  dtssipates  less  than  5 
mW  at  5  volts.  According  to  Intersil, 
the  new  circuit  will  be  quite  useful  for 
applications  requiring  a  system  iime- 
base,  oscilloscope  calibration  genera- 
tor, marker  generator  strobe,  or  fre- 
quency counter  controller.  The  circuit 
Is  packaged  in  a  14  pm  DIP.  Dice  are 
also  available.  Pricing  is  as  follows: 
ICM7207AIPO  1  24  S6.60H  25-99 
$5.35,  100  999  $4.40.  Dice  pricing  is 
as  follows:  ICM7207A/D  25  99  $4,20, 
100  999  S3.50.  fntersii,  tOBOO  North 
Tanrau  Ave.,  Cupertino  CA  9BQ14. 

LARSEN  KULRODTM 
MOBILE  ANTENNA 

Not  unlike  the  proverbial  search  for 
an  honest  man,  mv  search  for  the  best 
mobile  antenna  has  been  fraught  with 
peril.  I've  been  led  through  radio 
stores,  electronics  catalogs,  and  dark 
alleys-  I've  tried  gutter  mounts  thai 
gut  the  finish,  trunk  lip  mounts  that 
creep  off,  and  "super"  magnetic 
mourns  that  fall  off  in  a  five  mile  per 
hour  breeze.  Couple  those  frustrations 
with  a  complete  inability  to  obtain  a 
swr  below  2:1  and  you  have  the  stuff 
of  which  nightmares  are  made. 

Final! v*  I  can  stay  home  nights  .  .  . 
I  can  sleep  peacefully  and  dream  of 
rare  OX.  All  because  I've  found  it  — 
the  most  nearly  perfect  mobile  anten- 
na that  I  can  expect  in  this  life,  Its 
called  the  Larsen  KulrodTM  made  by 
Larsen  Electronics,  Incorporated  of 
Vancouver  WA.  As  far  as  \  can  see. 
Larsen  manufactures  and  sells  the 
most  complete  line  of  mobile  VHF/ 
UHF  antennas  available.  It  takes  a  few 
minutes  to  figure  out  the  massive 
Larsen  catalog,  with  its  proliferation 
of  mounts  and  whips,  but  no  matter 
what  type  of  mount  you  need  or 
want,  chances  are  they  have  it. 

If  you're  at  all  like  me,  you've 
probably  never  been  completely  hap^ 
py  with  your  mobile  mount.  But 
happiness  can  be  found  here.  A  quick 
look  at  the  chart  of  available  mounts 
includes  a  strong  gutter  clamp  model, 
a  trunk  lip  mount,  a  trunk  gutter 
mount,     and    two    permanent    hole 


mounts  —  the  standard  3/4  inch  hole 
and  an  absolutely  beautiful  3/8"  hole 
mount  that  can  be  installed  with 
standard  tools  without  the  need  for 
getting  inside  the  car  body,  It's  called 
a  blind  mount  and  will  solve  numer- 
ous installation  problems. 

The  shining  star  of  the  Larsen 
mounts  is  innocently  called  the  mag- 
netic mount.  So  what,  you  say? 
You've  seen  plenty  of  magnetic 
mounts,  most  of  them  quite  useless  at 
speeds  above  35  miles  per  hour  since 
they  exhibit  a  propensity  for  falling 
oft.  This  mount  is  different.  It's 
guaranteed  to  stay  put  at  up  to  100 
miles  per  hour.  (Professional  race 
drivers,  take  note, J  The  magnet  itself 
Wilt  lift  18  pounds,  which  is  more 
than  enough  pull  to  keep  it  clinging 
tenaciously  to  the  car.  This  feat  is 
done  by  two  methods,  one  using 
ultra-strong  magnets  that  were  re- 
cently developed,  and  the  second  by 
the  very  simple  idea  of  increasing  the 
mount's  surface  area.  It  works,  and 
well.  With  the  concern  we  all  have  for 
having  our  rigs  end  up  in  the  hands  of 
some  rip-offer,  the  magnetic  mount 
seems  the  logical  choice  for  ultra- 
quick  removal  and  hiding. 

If  the  standard  line  of  mounts  isn't 
enough,  adapter  mounts  are  available 
for  just  about  any  existing  antenna. 
All  you  have  to  do  is  screw  the  Larsen 
on  and  you're  ready  to  transmit. 

The  whips  themselves  are  available 
for  any  frequency  from  27  to  500 
MHz,  They're  made  of  the  highest 
grade  stainless  steel  and  are  coated 
four  limes  to  make  sure  no  corrosion 
gets  in  the  way  of  signal  output  I 
made  the  mistake  of  trying  to  cut  the 
whip  with  a  pair  of  heavy  pliers, 
something  that  can  be  done  with  most 
antennas.  No  way.  The  pliers  wouldn't 
even  make  a  dent  in  the  surface,  A 
vise  and  sharp  hacksaw  were  needed. 

Following  instructions,  I  cut  the  whip 
for  146.52,  and  was  given  a  1:1.1  on 
the  swr  meter.  The  5/8  wave  really 
punches  out,  even  mounted  on  an 
angle  on  the  small  trunk  of  my  cai\ 

The  situation  was  the  same  with  the 
base  loaded  6  meter  whipT  Pick  your 
frequency,  cut  the  whip,  and  see  the 
swr  needle  move  hardly  at  all,  Best  at 
all,  my  antenna-laden  vehicle  can  be 
returned  to  an  innocent  antenna -free 

Continued  on  page  140 
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Here's  some  of  the  proof . 


K4EME  —  This  H  my  second  TRITON  IV.  They  are  excel  Seat  xteivers!  WAS  I  CM  —  Luv  ft.  Dynamite!  W9NXU  —  I  am  very  thrilled  with  this  Witt,  It  is  great 
I  think  you  have  scooped  the  field.  WAOAVA  —  I  like  CW  and  full  break-in.  {Beautiful)  K3TFU  —  I  love  the  unit.  WA3VEZ  —  Rig  is  just  great.  Combined  with 
your  service  makes  a  super  transceiver.  WNOSID  —  Beautiful  radio  to  use.  Magnificent  CW  filter!  Just  a  pyre  joy.  W8IIT  —  I  have  had  my  TRITON  IV  for 
two  months  and  am  delighted  with  it.  YN1MBV  —  It  is  a  very  nice  rig.  W3GTX  —  New  features  very  welcome.  YVQBYC  —  Bought  one  of  the  first  TRITON 
II,  like  it  so  welj  i  updated  it  with  a  TRITON  IV.  W2TBK  —  It  is  absolutely  fantastic,  WBOOPi  —  I  am  pleased  with  the  rig,  WA3GJA  —  Very-very.very 
nice.  Good  audio  quality.  WSZBC  —  The  most  outstanding  rig  I  have  ever  used,  KflCffl  —  Excellent  rig,  Good  filters,  W7BKK  — Very  happy  .  .  .  getting  excellent  qual- 
ity reports,  W2CET  —  Power-signal  reports  good.  WB2UEH  —  I  like  the  compactness  end  appearance.  VE3IBK  —  An  excellent  rig  with  superior  receiving  quality, 
K4IVM  —  J  think  it  is  tops.  WA4L0G  —  I've  become  so  used  to  dip,  peak  and  adjust,  this  TRITON  Is  a  beautiful  new  experience.  K17IHW  —  Easy  to  set 
up—works  great.  K41XD  —  Seems  to  be  very  FB  rig.  WA7KWE  —  Fantastic  performance.  Thanks  for  a  fine  rig,  WB4BPG  —  No  problems— fine  rig.  VE1BZ  — 
Good  work,  W9HQT  —  Receiver  better  than  expected,  CW  break-in  is  super,  WOAP  —  Tremendous  transceiver.  I  appreciate  your  engineering.  WA2ZR0  —  Won- 
derful. KuSFV  —  Real  nice  rig.  You  thought  of  almost  every  feature  and  built  it  in.  KQtDQ  —  Beautiful.  WBOilft  —  Beautiful  radio?  however,  your  ads  do  not 
do  justice  to  the  radio.  WN5S0H  —  Very  sophisticated— Easiest  tuning  rig  ever.  Very  giad  I  bought  it.  K30JV  —  Very  impressed.  W4LZP  —  Very  good  results. 
Put  out  100  watts  as  good  as  300  watt  rigs,  WA4IMIY  —  I  think  the  TRITON  IV  Is  great-  W6QXN  —  Appreciate  full  CW  break-in.  WOINH  —  Enjoy  light  weight. 
VE3CYK  —  I  am  extremely  pleased  with  the  clarity  of  receiver  and  after  putting  rig  on  the  air,  received  unsolicited  compliments  on  the  audio  quality  of  the 
transmitter.  K4PHY  —  Was  3rd  in  USA,  first  in  fourth  district  in  WWCQ  contest.  WiRYU  —  Own  Argonaut.  Both  fine  rigs.  W4C0A  —  Compact,  light  weight 
good  engineering.  WB2W2G  —  TRITON  IV  is  the  most  versatile  CW/SSB  radio  I  have  ever  used.  WB2FMV  —  Outstanding  Highly  pleased  with  performance, 
WA8ACZ  —  A  real  nice  rig.  I  have  owned  about  every  other  make.  W5EGK  —  Works  nicely.  WB4EC0  —  I  tried  this  rig.  a  pleasure  to  operate.  WA4YRK  — 
Excellent  reports  on  audio,  WB8NKB  —  Wonderful.  W9QPQ  —  An  excellent  rig-  Love  it.  WW  OP  —  Makes  running  SSB  nets  a  real  breeze.  Also  good  on  CW 
nets.  WL7IRT  —  Fantastic  rig.  W4MDB  —  Has  rekindled  my  interest  and  enthusiasm  in  Amateur  Radio  to  an  extent  I  hadn't  thought  possible.  It  far  out  dis- 
tances any  competitive  product  at  any  price.  W6EYR  —  Very  nice.  Been  a  ham  for  45  years  and  now  solid  state  perfection.  W2RPH  —  Excellent  rig, 
WHOTDK  —  TRITON  IV  is  a  fabulous  piece  of  equipment.  W5VIW  —  Very  nice  rig  WB2LQF  —  Wow!  WSJCV  —  Tnx  for  giving  us  a  FB  piece  of  equipment 
made  in  the  USA.  W86HG  —  Very  pleased.  K4KXB  —  Seems  to  have  everything  desired,  W4SZ  —  A  pleasure  to  operate.  W2fKf  —  Greatest  rig  I  ever  had. 
So  far  in  a  month  34  QSO's  without  one  miss.  Been  a  ham  since  1922.  W46VC  —  Nothing  out  complements.  WB9IZE  —  Well  pleased  with  performance  and 
simplicity  of  operation.   R4ETI  —  Rig  is  great.  W8CNV  —  Man—!  what  a  rig,  I've  had  this  call  since  1929    Never  saw  anything  like  it  and  I've  seen  them 

all!   WB2MZU  —   Seems   like   everything   the  S 0—  was   supposed   to  be  at  one  third  the  price.  WNOVHE  —  I   Ihtnk   it  is  a  very  good  fig.   WB9FTQ  — 

Break-in  CW  is  very  impressive.  KOCBA  —  I  believe  it  is  one  of  the  finest  HF  transceivers  on  the  marfcet.  I  can't  tell  you  how  pleased  am  with  the  noise 
blanker.  I  can  get  on  the  air  from  my  home  station  again  for  the  first  time  rn  a  few  years.  Other  rigs  with  noise  blankers  just  dtdn+t  hack  it,  WA7YHW  — 
I  am  very  pfeased  with  this  equipment.  II  is  certainly  of  high  quality,  W7IIA  —  Excellent  equipment.  WBORWA  —  Couldn't  be  more  pleased  with  it.  It 
certainly  has  performed  beautifully  and  is  ail  *  expected  and  more.  WB4GIT  —  Like  it  very  much  —  keep  up  the  good  work.  WNIYVX  —  Really  impressed 
with  looks  and  performance.  WONC  —  Very  FB  rig.  Performs  up  to  specifications,  an  excellent  design.  WBI  —  Already  have  TRITON  II  and  IV,  W7K0  — 
This  tittfe  "T*4-f  is  smooth  as  silk  .  ,  .  I've  received  some  very  flattering  reports  about  transmitter  voice  quality  and  the  CW  operation  is  the  greatest, 
WNflTTO  —  I  found  tnat  the  TRITON  IV  was  the   best  rig  on  the  market  for   around  $80O\  I  love  it!  W2JBK  —  It  is  absolutely  fantastic,  W8FEI  —  Am  amazed 

at  receiver  performance.   I  thought   I  had  a  top  notch   receiver  with  the  H !  W1FYM  —  Your  guarantee  is  refreshingly  proper.  WBMOK  —  Sure  makes 

a  guy  look  twice  at  his  old  tube  type  gear,  W1TFS  —  Finest  CW  ever,  CW  selectivity  very  good.  WB6IVH  —  Very  satisfied  with  TRITON  IV.  Just  what  I  was 
looking  for  to  use  on  my  yacht.  Thanks.  WASoNP  —  Also  have  a  TRITON  II,  I  am  pleased  that  Al  Kahn  and  the  good  guys  at  TEN-TEC  thought  of  the  CW  op- 
erator! W2EMX  —  Excellent  Amateur  gear  meets  and  exceeds  advertised  claims.  WOAMJ  it  looks  like  there  Is  nothing  left  to  be  desired,  it  is  beautiful. 
W6SE  —  The  receive  function  is  outstanding.  !t  is  superb  in  transmit.  W1BV  —  In  love  with  this  fantastic  gem.  It's  so  easy  and  a  pleasure  to  operate. 
W6ASH  —  Very  happy  with  performance,  Particularfy  Impressed  with  full  break-in  and  fight  weight  WAOIMS  —  By  far  the  best  rig  I  have  ever  operated.  I  am  glad 
I  decided  on  the  TRITON  IV  and  not  one  of  the  other  transceivers  on  the  market.  WA8HQD  —  Thank  you  gentlemen, 
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Tracking 

the  Hamburg  lar 


RIPPED  OFF:  (com  IC  22  2m  tran* 
ceiver,  $/n  1211934.  Stolen  from 
vehicle  in  Regina,  Saskatchewan  on 
September  24,  1976.  Contact  Ed 
Berryere  VE5GE,  1410  East  Heights, 
Saskatoon  SASK  Canada  S7J3BS. 

TAKEN:  icom  22  S  transceiver,  s/n 
0182.  Stolen  from  my  car.  Contact 
Glenn  Packard,  28  Bryan  Street, 
Havertown  PA  19083, 

STOLEN:  Icom  230,  s/n  240686. 
Heathkit  HA202  40  Watt  amplifier  - 
2  meter,  series  ^03608.  Larsen  JM 
150  magnetic  antenna.  Taken  from 
my  parked  car  at  my  house,  October 
16,  1976.  If  found  contact  the  Eaton 
County  Sheriff's  Department,  or 
Roben  Handy,  484^6300,  or  the 
Michigan  State  Police. 


RUSTLED;  Motorola  Metrum  II, 
*C064  with  94.  76,  88,  82,  67,  75, 
85,  34,  70,  52r  91,  79.  1B  PL. 
MotOfOla  HT220  H23FFN  -TP1174C 
with  separate  12  freq  t&r  $w,  18PL, 
TT  on  back,  "custom  WB9BVT"  on 
rear.  Robert  Scott  WB9B  VT,  200  W. 
Chicago  Ave.,  Oak  Park  IL  60302. 

LOOTED:  ICOM  IC-22A  -3405272 
with  "Kenneth  Tendlck"  on  rearf  94, 
82,  88,  52,  79,  76,  67,  61.  Kenneth 
Tendick  WA9FQT,  1675  Von  Braun 
TrL,  Elk  Grove  Village  I L  601 72. 

LIFTED:  ICOM-22A  #1827,  wired 
for  DV21,  Motorola  mike.  Oscar  Klein 
K9LTC,  18  W.  080  W.  14th  St.,  Villa 
Park  I L  60181. 

ROBBED:     TR22C     -810284,     sure 


mike,  BNC  ant  jack.  John  Duval 
K9FJA,  4824  Francisco,  Downers 
Grove  I L  6051 5. 

TAKEN:  ICOM  IC22A  =4611. 
Edward  Holz  WB9FVG,  7927  S. 
Komensky,  Chicago  I  L  60652. 

KIDNAPPED:  FT101B,  sin  316498 
stolen  in  Dallas,  Texas  on  November 
25,  1976.  Howard  Vorpahl,  222  S. 
Marsalis,  Apt.  210,  Dallas,  Texas, 
{214}  747  0991. 

LIFTED:  HR  2B  Regency,  s/n 
49  01623,  was  stolen  on  November  26 
between  5  8t  6:30  pm  from  my  auto 
parked  in  my  driveway.  Also  taken 
was  a  Heathkit  Micoder .  My  name  and 
call  were  etched  on  the  side  of  the 
inner  chassis,  and  my  call  was  etched 
near  the  power  plug.  A  fuse  holder 
had  been  added  to  the  rear  panel 
(Buss  GMW  sub-miniature).  The  light 
for  the  dial  had  been  modified  so  that 
a  short  had  to  be  made  in  the  power 
plug  to  make  it  light.  Thomas  DiMilla 
Jr.  W1VGZ,  8  High  St.,  Saugus  MA 
01906,  phone:  445  0060  8  am  to  4 
pm;  233-7541  all  other  times. 


LOOTED:  JC  22 A  transceiver,  s/n 
461 1 ,  taken  from  my  Pinto  at  4300  W. 
Roosevelt  Road  in  Chicago  on  Novem 
ber  23,  1976.  Cicero  police  report 
number  35310.  It  has  all  the  standard 
factory  crystals  plus  147.4S  in/T47.75 
out  repeater  seL  Also  in  the  set  are 
crystals  for  MARS.  They  are  148.01 
simplex  and  148,01  in/14199  out* 
Edward  C  Hote  WB9FVG,  7927  S. 
Komensky,  Chicago  I L  60652. 

RUSTLED:  2m-  FM  transceiver. 
Regency  HR-212  s/n  24  01253  taken 
from  my  car  on  November  23,  1976 
in  Coral  Gables,  Florida.  Claude  G. 
Edge  W4PLZ,  1178  Firthview  Drive, 
Melbourne  FL  32935. 

HIJACKED:  Trio  TR  2200  2  meter 
FM  transceiver,  s/n  621270,  was  taken 
on  November  23,  1976  along  with  my 
1976  Chevrolet  Corvette.  The  trans- 
ceiver was  not  in  Its  case  and  had  the 
on /off  volume  control  removed  and 
wired  to  the  console  of  the  car.  If 
anyone  finds  both  the  car  and  radio, 
keep  the  radio  and  give  me  the  car! 
Richard  C.  Bean  WA1KDL,  103 
Forbes  Road,  Westwood  MA  02090+ 


Social  Events 


MANSFIELD  OH 
FEB  6 

The  Mansfield  Ohio  Mid  Winter 
Ham  test  Auction  will  be  held 
February  6,  1977  at  the  Richtand 
County  Fairgrounds,  Mansfield,  Ohio. 
Prizes,  flea  market,  auction  —  large 
heated  building.  Doors  open  8  am. 
Talk-in  146.34/94  and  .52/52. 
Tickets  $1.50  in  advance,  $2.00  at  the 
door,  Contact  Harry  Frierhen  K8JPF, 
120  Homewood,  Mansfield,  Ohio 
44906  or  phone  (419}  529-2801  or 
(419)524-1441. 

TRAVERSE  CITY  Ml 
FEB  12 

The  Cherry  I  and  Amateur  Radio 
Club  will  hold  its  4th  annual  Swap  *n 
Shop  Saturday,  February  12,  from  9 
am  to  4  pm  at  the  Northwestern 
Michigan  College  in  Traverse  City,  A 
donation  of  51  will  include  a  chance 
on  all  prizes*  There  will  be  plenty  of 
free  display  tables  for  whatever  you 
may  wish  to  bring  in  electronic  equip 
ment  and  parts.  Everyone  is  welcome 
and  a  turnout  of  over  300  hams  and 
experimenters  is  expected  from  all 
over  Michigan.  For  more  information 
please  contact  Bill  Mader  WABWWM, 
at  f616)  326-6392  or  Box  2.  Empire 
AFS.  Michigan  49630. 

WHEATON  IL 
FEB  13 

The  Wheaton  Community  Radio 
Amateurs  will  hold  their  15th  Annual 
Midwinter  Swap  &  Shop  on  Sunday, 
February  13,  1977,  from  8  am  to  5 
pm,  at  the  OuPage  County  Fair- 
grounds  on  Manchester  Road  (near 
County  Farm  Road)  on  the  west  side 
of  Wheaton,  Illinois.  Some  tables  will 
be  provided,  but  bring  your  own  if 
possible.  WCRA  invites  anyone  with 
an  interest  in  buying  or  selling  new  or 
used  electronic  equipment  to  attend 


this  hamfest,  which  will  be  inside 
large,  heated  buildings  at  the  Fair 
grounds.  Advance  tickets  (available 
until  February  1)  are  ST, 50,  and 
rackets  at  the  door  are  S2.00.  Write 
Oran  Htscox  WB9JJL,  Ticket  Chair- 
man,  Wheaton  Community  Radio 
Amateurs,  P.O.  Box  GSL,  Wheaton  IL 
60187,  Commercial  exhibitors  should 
write  Paul  Sexauer  W9JTO,  at  the 
same  address. 

GRIFFITH  IN 
FEB  19 

The  Lake  County  Amateur  Radio 
Club's  24th  annual  banquet  is  Satur- 
day, February  19  at  6  pm,  at  the 
Griffith  Knights  of  Columbus  Hall, 
1400  South  Broad  Street,  Griffith, 
Indiana.  All  the  delicious  home- 
cooked  food  you  can  eat,  wine 
fountain,  entertainment,  guest  speak 
ers,  special  awards,  door  prizes,  cash 
raffles  and  a  dance  band  after.  Tickets 
are  S7.50  each:  no  door  purchase 
Write  (prior  to  Feb.  3)  to  Herbert  S 
Brier  W9AD  (W9EGQ},  409  S.  14th 
Street,  Chesterton  IN  46304 

VIENNA  VA 
FEB  20 

The  Vienna  Wireless  Society  annual 
Winterfest  will  be  held  at  the  Vienna 
Community  Center.  Indoor  tables, 
sales,  technical  sessions,  prizes  and 
food.  8  am  to  5  pm.  Drawing  at  3^30 
pm  Admission  is  $3,00;  tables  $5,00. 
Information  write  Box  418,  Vienna 
VA  22180, 

NORWOOD  MA 
FEB  25 

The  Norwood  Amateur  Radio  Club 
will  be  holding  its  annual  auction  on 
Friday  evening  at  7:30  pm  on  Feb- 
ruary 25,  1977  at  the  Norwood 
(Mass.)  V.F.W.  Post  on  Dean  Street, 
Norwood.  This  is  just  off  U.S.  Route 
T  south. 


DAVENPORT  IA 
FEB  27 

The  annual  Davenport  Radio 
Amateur  Club  Hamfest  will  be  held 
Sunday,  February  27.  1977  at  the 
Masonic  Temple  in  Davenport,  Iowa, 
Admission  is  SI. 50  advance  -  S2.00 
at  the  door.  Talk-in  on  28/88  and  52. 
Refreshments  and  tables  dte  available. 
For  info  and  rickets  send  SASE  to 
Dick  Lane  WA0GXC,  116  Park 
Avenue,  So.  Eldridge  I A  G2743. 

LIVONIA  Ml 
FEB  27 

The  Livonia  Amateur  Radio  Club 
would  like  to  announce  that  the  7th 
Annual  LA.R.C.  Swap  'n  Shop  will  be 
held  on  Sunday,  February  27,  1977, 
from  8  am  to  4  pm,  at  the  Stevenson 
High  School  in  Livonia,  Michigan. 
There  will  be  plenty  of  tables,  door 
prizes,  refreshments,  and  free  parking 
available.  Talk-in  on  146. 04. 64  and 
146.52.  For  further  information, 
write  Neil  Coffin  WA&GWL,  c/o 
Livonia  Amateur  Radio  Club  PO  Box 
21 11,  Livonia  Ml  48150, 

LAPORTE  IN 
FEB  27 

The  La  Porte,  Indiana  ARC  will 
hold  its  Winter  Hamfest  on  the  27th 
of  February,  1977,  beginning  at  8  am 
(Chicago  time  I  at  the  LaPorte  Civic 
Auditorium.  Good  food,  plenty  of 
free  tables,  50  miles  east  of  Chicago, 
Talk-in  on  01-61  and  94,  donation  S2 
at  the  gate.  Information  from  LPARC, 
PO  Box  30,  LaPorte  IN  46350. 

MARSHALL  Ml 
MARS 

Michigan  Crossroads  Amateur  and 
Computer  Hobbyists  Fleamarket, 
Junction  1-94  &  1-69,  at  the  Marshall 
High  School,  Junction  1-94  &  I  69, 
Saturday,  March  5  from  8  am  to  4 
pm  Forums  and  YL  tours!  Sponsors: 
WB8QQU  (MHS  "AMPS")  and  W8DF 
(SMARS,  Inc.).  For  more  information 
K8UCY- 616781  3554. 


STERLING  IL 
MAR  6 

The  Sterling- Rock  Falls  Amateur 
Radio  Society  will  hold  its  hamfest  on 
Sunday,  March  6,  1977  at  the  Sterling 
High  School  Field  House,  Sterling  IL. 
Contact  Don  Van  Sam  WA9PBS, 
1104  5th  Street,  Rock  Falls  !L  61071 
for  tickets.  Advance  donations  St. 50, 
door  donations  $2.00, 

PHOENIX  AZ 
MAR  6 

The  Winter  Hamfest  will  be  held 
March  6  at  South  Mountain  Park  at 
the  south  end  of  Central  Avenue, 
Phoenix.  Featuring  swap  meet,  eyeball 
and  pot  luck.  Sponsored  by  the  Ama- 
teur Radio  Council  of  Arizona, 

BRIDGMAIM  Ml 
MAR  6 

Blossomland  Amateur  Radio 
Association  will  hold  the  11th  Annual 
Spring  Swap-Shop,  Sunday,  March  6th 
at  Bridgman  Middle  School  gym,  Lake 
St  at  Tower,  Bridgman,  Michigan. 
Exit  16  on  1-94.  Expanded  facilities, 
refreshments,  prizes,  and  fun.  Talk  in 
on  22/82  and  94.  Table  space 
restricted  to  radio  and  electronic 
items  only.  Advance  ticket  donation 
$1.50.  Tables  $2.  Write:  John  Sulli- 
van, PO  Box  345,  Sl  Joseph  Ml 
49085.  Make  checks  payable  to  Blos- 
somland A.R.A, 

WHITEWATER  Wl 
MAR  20 

The  Tri  County  ARC  (Whitewater, 
Wisconsin)  Hamfest  will  be  held 
March  20,  1977  in  the  Whitewater 
Armory.  Donation;  $1.50  in  advance, 
$2  at  the  door.  Reserved  tables  S2  in 
advance.  Write  Doc  Walters  WB9EMR, 
81  N.  Main  Street,  Fort  Atkinson  Wl 
53538. 

MAUMEEOH 
MAR  20 

The  Toledo  Mobile  Radio  Associa- 
tion,    Inc.    is    sponsoring    its    22nd 

Cont/nued  on  page  48 
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ELECTRONICS  COMPANY,  INC. 


"One  of  the  finest  names  in  the  industry 


rr 


SPECIALISTS  IN 

High-Power    RF    transistor    components,     CMOS    integrated 
circuits    <£     associated  components. 


WISHES  TO  ANNOUNCE 


A  complete  line  of  amateur  H.F.  and  V.H.F.  equipment  including  the  best 
names  in  the  business. 

Liberal  discounts  to  licensed  amateurs,  has  been,  and  still  is,  our  policy  — 
trade-ins  accepted. 

For  your  amateur  needs  from  $1  to  $????? 

Write  or  Call 


BLUE  GRASS  PLAZA 
2417  WELSH  ROAD 
PHILADELPHIA  PA   19114 
PHONE:  (215)464-1880 


BULK  ORDERS  ACCEPTED  BIDS  SUPPLIED 
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Looking  M/est 


Bin  Pasternak  WA6ITF 
T4725  Thus  Si   =4 
Panorama  City  CA  91402 

"I  have  spent  15  years  of  my  life 
getting  what  I  consider  a  good  oper- 
ating repeater  working  and  reliable 
and  I  can't  stand  to  listen  to  it." 
These  were  the  words  oF  Burt  Werner 
K60QK,  licensee  of  the  Los  Angeles- 
Mount  Wilson  WR6ABE  repeater 
(probably  the  world's  busiest  and 
most  heavily  populated  open  two 
meter  repeater  system},  to  one  of  his 
head  control  stations.  Bob  Thomburg 
WB6JPI,  Burt  continued,  "Unless  you 
want  to  take  over  the  mess,  I  will  turn 
it  off  forever." 

The  foregoing  information  was  con- 
tained in  an  open  letter  mailed  to 
almost  a  thousand  users  of  the 
WR6ABE  repeater  explaining  the 
reason  that  Us  new  operations  direc- 
tor, Bob  Thornbury,  would  be  re- 
moving  WR6ABE  from  the  air  for  a 
two  month  "cooling  off"  period  and 
outlining  what  operation  on  the 
system  would  encompass  when  it 
returned  to  full  time  operation  on  the 
morning  of  January  1,  1977,  Bobs 
letter  continued  to  detail  the  reasons 
behind  his  decision.  "Over  the  last 
several  months  (years),  various  tech- 
niques have  been  tried  to  correct  the 
operating  practices  of  certain  individ- 
uals. None  have  been  universally 
successful.  At  the  present  time,  about 
1?  people  dominate  the  repeater, 
almost  a? I  from  base  stations,  and  all 
operate  without  significant  regard  for 
other  users.  Not  that  their  operation  is 
grossly  illegal  in  the  FCC  sense;  they 
ID  and  will  occasionally  even  let 
breaking  stations  through,  but  their 
conduct,  language,  and  subject  matter 
aret  in  general,  deplorable  and  ob- 
noxious, or  at  least  selfish.  The  overall 
complaint  could  best  be  described  by 
stating  that  these  individuals  use  the 
repeater  for  their  own  platform.  It  is 
their  only  outlet  for  their  mental 
frustrations  {which  appear  to  be  ex- 
tensive). They  are  parasites  in  that 
they  use  the  repeater  (and  some 
users],  rather  than  utilize  the  repeater 
to  talk  with  its  users/' 

From  this,  you  might  have  a  rough 
indication  of  the  level  to  which  things 
on  ABE  had  deteriorated.  While  itrs 
true  you  cannot  be  the  biggest  with- 
out  expecting  to  suffer  some  trouble 
now  and  again,  ABE  was  in  the  past 
few  years  getting  more  than  its  share. 
If  one  was  at  all  observant  over  this 
time  period,  the  continuing  decay  was 
easy  to  note.  Trying  to  break,  even  to 
contact  another  station  and  QSY  else- 
where, had  become  at  times  an  impos- 
sible chore.  Many  of  its  regular  users, 
a  good  number  who  had  been  a  part 
of  its  operation  from  its  days  as 
WA6TOD,  had  gone  elsewhere  as  the 
problem  children  began  to  grab  hold 
of  the  system.  This  apathy  on  the  part 
of  a  lot  of  amateurs,  their  unwilling- 
ness to  stand  and  fight  along  with  the 
licensee,  was  in  my  mind  one  impor- 
tant contributing  factor  to  the  overall 


decay,  The  unwillingness  of  the  well- 
mannered'  operators  to  take  on  at  least 
a  part  of  the  solution  to  this  growing 
menace  was  still  another. 

By  October  of  this  year,  typical 
day-to-day  operation  of  WR6ABE  had 
become  a  game  of  which  high- 
powered  duplex  base  station  could 
capture  whom,  which  one  could  best 
cover  up  the  incessant  and  ever 
present  jamming  and,  in  the  end, 
which  station  could  best  monopolize 
the  repeater's  air  time  while  saying  the 
least.  While  technologically  the  finest 
open  system  to  be  found  anywhere, 
operationaHy  it  had  reached  its  lowest 
ebb. 

Why,  you  may  ask,  did  the  licensee 
do  nothing  about  the  situation?  You 
have  to  know  Burt  as  I  do  to  under- 
stand. He  is  one  of  those  one  in  a 
milt  ion  super  nice  guys  whose  path 
you  are  fortunate  enough  to  cross 
during  your  lifetime.  He  sincerely 
cares  about  the  feelings  of  others  and 
wanted  to  have  his  repeater  represent 
his  personal  attitudes.  He  wanted  it  to 
be  an  easy-going  place  where  people 
could  chat  with  one  another,  get  to 
know  one  another,  make  friends,  and 
above  ail,  have  fun  with  amateur 
radio.  For  many  years,  that's  the  way 
it  was.  1  remember  it  being  thai  way 
when  1  first  moved  here  almost  five 
years  ago.  No  matter  how  busy,  it  was 
always  a  place  where  user  respected 
user,  and  where  pride  ran  high. 

Then  along  came  a  new  breed  of 
amateur,  the  kind  of  amateur  who 
believes  a  repeater  is  a  gift  from  on 
high,  put  there  for  him  to  use  as  he 
wishes  without  any  regard  for  his 
fellow  human  beings,  be  they  other 
users  or  the  system  licensee.  It  takes 
only  a  few  people  such  as  these  to 
wreak  chaos  on  any  repeater  and  such 
was  the  case  here.  However.  Burt  felt 
that  the  good  would  triumph  in  the 
end  and  placed  his  trust  in  the  "good 
users'1  to  clean  up  the  system.  Unfor- 
tunately, very  few  were  willing  to 
assume  this  responsibility,  tt  was 
easier  to  just  go  to  another  repeater 
and  let  the  "channel  hogs"  have  their 
fun. 

Without  total  public  backing  from 
the  majority  of  the  usership,  which 
was  not  to  be  had,  Burt  apparently 
reached  the  conclusion  that  the  best 
way  to  solve  the  problem  was  to  take 
the  system  off  the  air  and  write  off  1 5 
years.  That  is,  unless  someone  else  was 
willing  to  try  and  solve  the  problem 
and  clean  up  the  mess,  WB6JPI  agreed 
to  try,  How?  Bob's  letter  continues. 
"My  first  act  is  to  remove  the  repeater 
from  the  air  for  50  days.  My  analysis 
of  our  parasites  has  indicated  that 
they  need  and  require  a  host.  Re- 
moving the  repeater  from  the  air  will 
require  them  to  seek  another  host 
They  will  migrate  to  other  repeaters 
and  with  luck  they  will  like  it  there 
and  stay  there.  (Editor's  note:  Vir- 
tually every  other  area  repeater  has  a 
much  higher  degree  of  regulation  and 
discipline  and,  in  my  opinion,  a  take- 
over   of    another    system    in    a    like 


manner  to  the  ABE  takeover  is  not 
likely.  Not  to  say  that  it  might  not  be 
attempted,  but  rather  the  likelihood 
of  success  is  small.) 

"The  repeater  will  be  forced  to 
behave.  A  tight  group  of  control 
operators  will  be  trained  and 
ordained.  This  group  will  have  the 
power  to  enforce  {by  various  means, 
including  shutting  off  the  repeat erl 
certain  rules  on  the  operation  and 
behavior  that  will  be  used  on  the 
repeater.  Subject  matter  will  be 
censored,  as  well  as  language  and 
operating  procedures.  Freedom  of 
speech  and  'right  to  use'  wtlt  have  no 
precedence.  The  decision  of  the  con- 
trol operators  is  absolute  and  without 
appeal,  If  you  don't  like  it,  use  some 
other  repeater;  This  excruciating, 
difficult,  arbitrary,  and  strict  control 
will  last  for  as  long  as  it  takes.  It  is 
hoped  that  out  of  the  war  will  emerge 
a  group  of  users  with  an  attitude  and 
behavioral  pattern  that  will  set  a  new 
standard  for  ABE,  Those  who  are 
attracted  to  a  tightly  controlled  re- 
peater will  survive  and  continue 
demanding  from  new  users  a  high  level 
of  performance.  Therefore,  it  is  hoped 
that  the  tight  control,  censorship,  and 
other  direct  user  controls  will  only  be 
necessary  for  a  few  months.  It  will  be 
seif  perpetuating.  In  a  few  years,  the 
cycle  may  have  to  be  repeated,  tt  may 
not  always  work. 

"Again,  ABE  is  trying  something 
new  —  user  attitude  adjustment.  To 
my  knowledge,  it's  never  been  done. 
We  have  a  good  'handle'  on  jammers 
and  jammer-related  problems  and  1 
fee)  that  Paul  W6AOP  and  his  team 
can  thwart  the  threat  of  unidentified 
illegal  and  destructive  use  of  the 
repeater.  Tight  control  will  be  estab 
lished  to  ensure  that  the  'legal*  users 
will  behave.  If  it  doesn't  work  to  my 
satisfaction,  then  indeed  ABE  will  go 
dark/' 

User  reaction  on  ABE  as  well  as 
other  repeaters  was  interesting  to 
note.  It  ranged  from,  "This  is  a  public 
utility  and  you  have  no  right  to  do 
this**  (editor's  note  -  while  this  kind 
of  statement  might  seem  as  absurd  to 
you  as  it  does  to  me,  nevertheless  it 
was  indeed  heard  time  and  again  as  a 
reason  why  the  owner  was  obligated 
to  keep  the  repeater  in  operation),  to 
"Maybe  111  sue;  after  all.  I  had  to  buy 
a  special  set  of  crystals  to  operate  this 
repeater  and  now  they're  no  good/'  It 
Included,  "We'll  put  up  a  repeater  of 
our  own  on  this  channel  pair,"  and,  of 
course,     'You   can't   tell   me  how  to 

operate  my  station  or  what  \  can  s;»y 
on  this  or  any  other  repeater;  I'll  say 

anything  I  like  .  .  .  it's  my  right/* 
There  were  more;  these  are  just  a  few 
of  the  ones  that  still  stand  out  in  my 
mind.  It  was  quite  obvious  that  those 
making  these  statements  had  never 
taken  the  time  to  read  the  rules  and 
regulations;  ihey  failed  to  realize  that 
this  and /or  any  other  repeater  thev 
would  chance  to  operate  was  there 
through  the  benevolence  of  another 
amateur  who.  through  the  goodness  of 
his  heart  and  technological  skill,  had 
in  effect  invited  other  amateurs  to 
share  the  use  of  his  station.  For 
indeed,  what  is  a  repeater  other  than 
another  amateur's  station  there  for 
you  and  me  to  use? 


While  many  users  did  voice  support 
for  Bob's  decision  both  on  and  off  the 
air,  a  lot  of  times  the  tone  of  voice 
made  you  wonder  if  the  gesture  was 
half-hearted.  When  I  would  hear  such 
statements,  I  would  wonder  why 
people  had  waited  till  now  to  make 
them.  Why  had  they  not  taken 
affirmative  action  themselves  long  ago 
to  remedy  the  situation  before  it  had 
gotten  this  bad?  Could  it  be  that  deep 
down  inside  they  were  mad  about 
losing  use  of  the  system  regardless  of 
how    bad    operating    procedure   had 

gotten?  I  still  wonder.  Oh,  there  were 
some  sincere  "well  wishers/*  but  they 
were  far  from  the  majority. 

Reaction  elsewhere  on  other 
systems  was  quite  interesting.  For  a 
long  time,  other  systems  had  con- 
sidered ABE  as  the  "jail"  that  housed 
the  outcasts  from  two  meter  EM 
society*  As  long  as  ABE  was  there, 
everyone  was  safe.  Now  the  "jail"  no 
longer  existed  and  a  number  of 
systems  took  interesting  action.  A  few 
announced  that  they  would  be  going 
either  part-time  or  lull-time  tone 
access  while  others  went  to  revised 
operating  schedules.  A  number  of 
previously  24  hour  systems  now  shut 

down  at  midnight  or  thereabouts, 
when  no  control  operator  is  present, 

white    others    have    announced   that 

control    stations    are    continually  on 

duly*  While  no  one  will  admit  that 

ABE's   going   away   is   the  reason,   it 

seems  very  coincidental.  Anyhow,  the 

amount   of  malicious  jamming  being 

suffered  by  various  systems  seems  to 

have  increased  since  ABE  went  dark. 

The  jammers  are  not  to  be  confused 

with  amateurs  who  abuse  the  privilege 

of  operating  a  repeater;  they  are  two 

entirely  separate  entities,  two  entirely 

separate    problems.    These    problem 

causers  seem   desperate  to  find  new 

homes   and    new   audiences,    and  to 

thwart  this,  a  good  number  of  systems 

have  "ordered"  their  users  to  pay  no 

attention   whatever   to  this  problem, 

thereby    taking    away    the   audience 

factor.  In  reality,  this  is  the  best  and 

many  times  the  only  weapon  to  use 

against  illegal  malicious  interference, 

The  big  questions  seem  to  be:  Can 
the  directorate  of  WR6ABE  succeed  in 
changing  the  operating  habits  of  a 
large  number  of  amateurs  and  instill  in 
that  group  a  sense  of  total  pride  and 
respect  for  their  fellow  amateurs? 
Also,  do  they  have  any  right  even 
attempting  this?  To  answer  the  latter 
first,  indeed  they  do.  Their  obligation 
is  clear  and  that  obligation  is  not  only 
to  amateur  radio  but  to  society  in 
general.  With  the  advent  of  the  $9.95 
public  service  monitor  portable  radio, 
there  is  no  telling  who  your  audience 
might  be.  We  must  always  assume  that 
someone  without  the  understanding 
of  amateur  radio  is  listening  and  be 
aware  that  saying  the  wrong  thing 
might  offend  and  alienate  that  kind  of 
person  We  t%eod  friends,  not  enemies, 
and  if  this  means  that  we  must  clean 
house  once  in  a  while,  then  it  best  be 
done. 

Then,  too,  is  the  fact  mentioned 
earlier  that  a  repeater  is  not  a  God- 
given  gift,  but  rather  like  one  amateur 
inviting  you  into  his  shack  to  use  his 
station.  If  you  used  his  station  in  a 
manner    he    deemed    improper,    he 
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would  ask  you  to  stop,  tf  you  refused, 
he  would  probably  pull  the  plug  out 
of  the  radio  rather  than  permit  this 
transgression  to  continue.  9y  the  same 
token,  there  is  no  obligation  ofi  the 
part  of  any  repeater  to  adhere  to  the 
will  and  directive  of  its  usership  unless 
it  happens  that  the  sponsor  of  the 
system  is  a  club  corporation  and  the 
membership  comprises  the  share- 
holders. Then  and  only  then  do  users 
have  the  right  to  voice  arty  opinion  in 
the  operational  parameters  and  guide- 
lines of  the  system.  In  the  case  of  the 
individual  owner -licensee,  there  is  no 
obligation  to  provide  any  form  of 
service  to  anyone  at  any  time.  It's  up 
to  him  to  decide  when  it  will  be  on 
the  air  and  how  it  will  be  operated. 
It's  what  one  might  term  a  benevolent 
dictatorship.  A  repeater  owner  has 
zero  obligation  to  users;  however. 
users  have  specific  obligations  to 
adhere  to  the  wishes  of  the  licensee. 
After  all,  in  effect  you  are  in  his 
home;  you  are  using  his  station. 

Now  I  can  hear  a  lot  of  teeth 
grinding  and  see  a  lot  of  fists  clenched 
by  people  who  are  saying  to  them- 
selves, "How  can  he  say  that?  He's 
selling  users  down  the  tubes;  why,  it's 
we  users  who  are  the  most  important 
aspect  of  any  repeater;  we  support  the 
repeaters;  we  are  the  people  that  by 
virtue  of  our  use  of  a  repeater  give  it  a 
reason  to  exist/'  However,  after  this 
anger  wears  off,  I  ask  you  to  sit  and 
think  as  I  did  and  ponder  the  follow- 
ing: Your  license  gives  you  the 
authority  to  operate  an  amateur 
station,  your  amateur  station,  on  a 
certain  portion  of  the  electromagnetic 
spectrum.  The  portion  of  the  spec- 
trum you  are  permitted  to  operate  is 
governed  by  the  class  of  license  you 
hold,  No  where  in  the  rules  and 
regulations  that  govern  your  license 
does  it  say  that  your  license  Or  mine 
gives  us  the  right  to  walk  into  the 
home  of  another  amateur,  without  his 
permission,  sit  down  in  front  of  his 
amateur  station,  and  make  use  of  his 
equipment  against  his  will.  If  he  does 
not  want  you  in  his  home,  he  has  a 
perfect  right  to  tell  you  or  me  to  get 
lost.  Our  licenses  give  us  the  right  to 
respectfully  share  the  allotted 
spectrum  with  others  on  a  non-inter- 
fering basis,  Our  licenses  do  not  give 
us  the  right  to  operate  a  repeater  just 
because  it  is  there;  we  have  the  right 
only  to  use  our  radio  to  transmit  on  a 
given  frequency,  be  it  a  channel  set 
aside  by  local  agreement  as  the  input 
of  a  repeater  or  not,  and  there  is 
nothing  in  the  rules  that  states  we 
must  be  repeated  or  relayed  via  a 
repeater.  That  is  left  to  the  sole 
discretion  of  an  individual  who  hap- 
pens to  hold  license  on  a  repeater*  As 
users,  we  have  the  right  to  own  and 
use  radios;  being  repeated  is  a 
privilege,  unless  you  either  own  the 
hardware  or  part  thereof  or  hold  the 
license  You  and  I  constitute  a  sub- 
culture known  as  the  "repeater  user," 
and  our  only  "right"  is  the  right  to 
say  thanks  now  and  then  to  those 
providing  repeaters  as  a  service  to  US. 
It's  a  hard,  cold  fact  of  life,  and  one 
that  you  do  not  consider  until  the  day 
that  your  favorite  repeater  goes  away. 

The  next  question;  Can  the  concept 
of  user  attitude  adjustment   as  out- 


lined in  Bob's  letter  succeed?  Can  the 
attitude  of  "me  first"  and  "I  have 
more  right  to  be  here  than  you"  be 
replaced  by  a  willingness  to  work 
together  for  a  common  good?  Can  the 
human  nature  of  a  few  be  changed  to 
benefit  many?  When  ABE  comes  back 
on  the  air,  will  it  be  greeted  by  a 
group  of  enthusiastic  people,  eager  to 
build  a  new  world  with  a  goal  of  a 
new  standard  of  excellence  in  repeater 
operation  and  thereby  setting  a  new 
standard  for  a  nation  to  emulate?  Or 
will  the  promised  vendetta  of  a  few 
selfish  people  force  the  final  decision 
to  be  made,  the  decision  that  would 
spelt  an  end  to  more  than  15  years  of 
WR6ABE  and  possibly  signal  an  end 
to  open  format  relay  communication 
elsewhere?  Many  repeater  people,  both 
owners  and  users,  will  be  watching 
this  experiment.,  and  once  more  it 
looks  as  if  Southern  California  is 
about  to  set  another  trend.  Will  it 
work?  Only  the  future  will  sell. 

Last  month  we  introduced 
WR6AKG  and  Keith  Glispie  WA6TFD 
to  you.  Keith  is  the  young  amateur 
who  saw  a  need  to  provide  children  of 
school  age  who  happen  to  hold  ama- 
teur licenses  a  place  of  their  own  to 
communicate.  Out  of  this  need 
WR6AKG  has  been  born.  As  of  this 
moment,  November  20th,  Keith  is 
busy  at  work  readying  his  PYE  Com- 
munications Model  FM-50  repeater 
for  service.  While  the  SCR  A  has  yet  to 
confirm  a  final  channel  pair  for  this 
endeavor,  the  inverted  split  split  chan- 
nel pair  of  146,925  in,  -325  out  looks 
like  it  will  be  AKG's  home.  This 
channel  pair  is  currently  occupied  by 
a  private  system  in  Palos  Verdes,  the 
owner  of  which,  I  have  been  in- 
formed, has  agreed  to  co-channel  with 
the  AKG  project.  The  only  thing 
holding  up  final  test  sanction  is  that 
the  output  of  a  privately  owned 
remote-base  also  utilizes  .325  as  a  two 
meter  downlink,  and  unlike  repeaters, 
remotes  are  not  SCRA  coordinated. 
An  organization  known  as  the 
Southern  California  Repeater  and 
Remote  Base  Association  handles 
coordination  of  anything  on  60 
meters  and  450  on  up.  Therefore,  it  is 
necessary  for  SCRA  to  contact 
SCRRBA  and  in  turn  have  SCRRBA 
contact  the  remote  owner  in  question 
and  request  that  he  either  also  agree 
to  co-channel  with  AKG  or  that  he 
agree  to  re-coordination  to  another 
two  meter  channel.  It  is  this  final  step 
that  Keith  now  awaits.  Will  the 
remote  agree  to  co-channel  with  what 
might  become  one  of  the  area's 
busiest  open  repeaters  from  sunrise, 
well  ,  *•  to  sunrtse,  I  guess?  We  should 
know  soon. 

However,  with  things  starting  to 
look  quite  positive  after  almost  two 
years  of  work,  the  following  letter 
went  forth  to  all  school  radio  clubs 
within  the  Los  Angeles  Unified  School 
District  from  DHART,  AKG's  soon- 
soring  organization. 

ATTENTION  ALL  AMATEUR 

RADIO  CLUB  MEMBERS, 
WHETHER  LICENSED  OR  NOT* 

The  Dorsey  High  Amateur 
Radio  Team  (DHART)  is  proud 
to  announce  a  new  idea  in  ama- 
teur radio.  The  idea  is  to  invite 


all  members  of  Junior  High, 
Senior  High,  and  even  Collegiate 
and  Vocational  Schools  to  join 
us  on  two  meter  Fft/L  If  you  are 
saying  to  yourself  the  idea  is  not 
new,  listen  further.  % 

A  new  repeater  system, 
licensed  to  the  Los  Angeles 
Unified  School  District,  through 
WA6TFD.  will  be  in  service 
within  2  months.  Ah,  but  this  is 
only  part  of  it.  About  2  years 
ago.  DHART  found  that  there 
was  a  valuable  need  to  keep  in 
touch  with  other  radio  clubs  at 
other  schools  to  keep  up  with 
the  new  ideas,  projects,  etc.,  that 
another  club  may  have.  So  we 
talked  to  several  other  schools, 
who  also  agreed  that  there 
should  be  something  done.  Some 
schools  had  tried  to  give  iheir 
young  hams  a  chance  to  get  into 
2  meters  and  the  idea  of  "re- 
peaters/ Amateurs  already 
established  on  repeaters  didn't 
exactly  see  eye  to  eye,  so  the 
newcomers  felt  rejected  and  tost 
interest  in  repeaters. 

With  all  comments  and  ideas 
in  hand,  and  with  help  from 
outside  organizations  such  as 
PARC,  members  of  DHART  set 
out  to  find  the  solution,  and  that 
was  to  have  a  school  "interlink" 
repeater  system  instead  of  just 
one  channel  talking  directly  to 
one  school  at  a  time.  Since  some 
schools  are  situated  in  remote 
portions  of  the  county,  simplex 
operation  at  times  would  be  very 
difficult.  With  this  in  mind,  we 
set  out  to  build  WR6AKG,  a 
repeater  which  was  buift  from 
bits  and  pieces  from  everywhere. 
It  was  finally  completed  after 
long  hours  of  hard  work4 

We  found  that  it  would  almost 
be  impossible  to  find  a  repeater 
channel,  but  w©  went  ahead  and 
tried  anyhow.  We  wrote  the 
SCRA  and  tofd  them  that  we 
wanted  to  put  a  repeater  up  on 
two  meters  and  that  it  would  be 
used  as  a  school  interlink  system. 
They  sent  us  a  fetter  back  saying 
that  the  band  is  Quite  full  and 
that  they  would  try  to  find 
something.  About  two  days  later, 
we  received  a  call  from  the 
SCRA  saying  that  they  were  try 
ing  very  hard  to  find  an  open 
channel  on  which  to  put  our 
machine. 

They  were  pleased  to  finally 
see  a  repeater  go  up  in  this 
crowded  system  that  finally  had 
a  purpose,  and  that  purpose  is  to 
stimulate  amateur  radio  interest 
and  promote  student  com  muni 
cation  between  themselves  and 
between  schools. 

This,  in  other  words,  is  a  pilot 
project  which  has  never  been 
tried  before  and  will  be  the  first 
of  its  kind  anywhere.  Fellow 
hams,  this  is  your  machine.  It  is 
provided  for  you  to  stimulate 
your  interest  in  amateur  radio.  If 
you  want  to.  set  aside  time  for 
code  practice,  operating  proce- 
dures, radio  club  rag  chew,  IC 
logic  lingo,  etc  The  list  goes  on 
and  on.   Remote  control  opera- 


tions, crossbanding,  low  band 
operations,  field  days,  etc.  Invite 
your  friends  who  are  not  hams  or 
even  CBers  to  join  you  and  find 
out  what  amateur  radio  is  all 
about.  Handled  just  the  right 
way,  your  school  can  have  more 
hams  than  you  can  deal  with! 
You  never  know  what  can  come 
about  [ 

DHART  hopefully  will  have 
WR6AKG  in  operation  before 
December.  The  test  location  shall 
be  in  the  Baldwin  Hills  area,  with 
50  Watts  transmit  power  and  .2 
microvolt  receiver  sensitivity.  We 
are  trying  to  get  the  site  atop  Ml 
Wilson  at  channel  58  for  all- 
around  coverage.  The  repeater 
trequencies  at  this  time  are  un- 
known, but  you  shall  be  notified 
as  soon  as  we  are.  If  you  would 
like  to  find  Out  more  about  this 
program,  give  suggestive  com 
merits,  or  find  a  2  meter  FM 
radio  for  your  school,  contact 
the  control  operator  of 
WR6AKG,  Bryan  Glispie 
WA6TFD,  3861  2nd  Ave.,  Los 
Angeles  CA  90008,  (213) 
295-0721  or  DHART.  3537 
Farm  dale  Ave.,  Los  Angeles  CA 
90016,   {21 3]  296-7120  Ext.  1. 

If  you  have  2  meter  equip- 
ment that  may  be  used  by  other 
schools,  please  call  DHART  and 
we  can  list  your  school  as  a 
source  for  a  radio. 

If  you  have  any  suggestions  or 
donations  please  contact  us. 

Yours  truly. 

Club  Advisors 

J. A.  Martin 

Tract  Campbell 

While  amateur  radio  and  amateur 
radio  clubs  have  been  around  both 
public  and  private  schools  probably 
since  the  inception  of  amateur  radio 
itself,  this  is  the  first  time  (to  my 
knowledge)  that  it  may  play  as  impor* 
tant  a  part  in  children's  education  as 
now  seems  possible.  The  potential  for 
the  concept  that  the  Dorsey  High 
Amateur  Radio  Team  is  pioneering 
might  just  go  down  in  amateur  radio 
history  as  one  of  its  finest  hours.  I 
personally  suspect  that  it  will  be  one 
quickly  emulated  elsewhere.  My  hat  is 
off  to  Keith  Glispie  and  DHART  for 
finally  giving  a  real  purpose  to  ama- 
teur relay  communication  and  thereby 
bringing  amateur  radio  a  bit  closer  to 
the  non-amateur  world.  From  this 
only  both  can  profit. 

Calling  all  boats,  calling  all  boats! 
Planning  to  sail  or  power  your  way 
into  Los  Angeles  Harbour  or  Manna 
Del  Rey?  if  so.  it  might  pay  to  put 
146.805  -  146.205  in  your  two  meter 
radio.  This  inverted  split -split  channel 
pair  is  the  home  of  WR6ACK,  a  newly 
redesigned  repeater  system  whose  pur- 
pose will  be  providing  inter- boat  and 
boat  to  land  communication  for 
aquatic  oriented  amateurs. 

rf  you  have  been  following  Looking 
West  for  any  tength  of  time*  you 
might  remember  a  few  years  back 
when  ACK  was  Los  Angeles'  first 
open  autopatch  and  also  the  first  open 

Continued  on  page  31 
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Circuits 


Want  a  free  copy  of  any  73  publication ■?  Sure  you  do,  Just  send  in  your 
favorite  circuit,  or  even  one  that  you  don't  especially  tike.  If  we  print  it,  you 
take  home  the  book  of  your  choice. 
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A  tons  burst  timer  for  the  Kenwood  TR-220QA,  with  the  length  of  the  burst 
determined  by  the  values  of  Rt  and  R2  so  long  as  their  ratio  remains  70:7  (i.e., 
tO0k:fOk,  750k :15k,  etc.}.  The  burst  length  (with  illustrated  components)  is 
about  400  milliseconds  using  a  72  volt  supply.  Reprinted  from  Internal  Eon  p  I 
Mobile  News. 
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Simple  transistor  tester.  Indicator  lamp  LED  7  is  fed  from  the  output  of  the  op 
amp  vie  Dl  and  current  limiting  resistor  RS,  DJ  is  included  because  the  output 
of  the  op  amp,  when  it  is  fully  negative,  Is  about  2  volts  positive.  Without  07 
that  would  be  just  enough  to  produce  a  visible  glow  in  LED  1,  but  with  the 
voltage  delay  01  produces,  the  LED  is  fully  doused  when  the  op  amp  output  is 
negative.  Reprinted  from  Practical  Wireless,  England, 
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Speech-amplifier  clipper  using  the  741  op  amp.  As  $hownt  the  und  will  deliver  about  30  V peak  to  peak  output,  but  can 
be  easily  modified  for  fess  output  by  decreasing  R9  and  increasing  C9>  What's  more,  Tt  can  be  eliminated  to  cut  output 
to  75  V peak  to  peak.  Reprinted  from  The  Short  Wave  Magazine,  England. 
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Low  cost  "heads  or  tails"  game.  SI  must  be  a  push  to  make,  release  to  break,  switch.  Thanks  to  D,  Manoharan,  Kuata 
Lumpur,  Malaysia. 
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Crystai-controlled  calibrator  which  generates  pulse  type  signals  at  20,  25,  or  1 00  kHz.  The  unit  covers  the  whole 
spectrum  into  the  VHP  region.  Reprinted  from  The  Short  Wave  Magazine,  England. 
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Tone  cut  control,  for  reducing  the 
level  of  heterodynes*  Also  useful  in 
compensating  for  deficiencies  in  small 
speaker  systems.  For  best  rejection  of 
an  unwanted  signal t  aim  for  minimum 
capacity  and  maximum  inductance. 
Connect  the  trap  as  close  as  possible 
to  The  receiver  antenna  terminals  for 
highest  efficiency.  Reprinted  from 
Practical  Wireless,  England, 
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Hookup  for  an  acoustical  pad.  Put  the 
mike  to  the  speaker  and  press  the 
button.  Not  recommended  for  mobile 
use,  as  three  hands  are  required. 
Reprinted  from  SCRAMSGRAM. 
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A  TTL-compatibfe  crystal  oscillator. 
Adjust  Rl  for  about  2  volts  at  the 
output  of  the  first  gate.  Adjust  Ct  for 
best  output.  Thanks  to  Antid  Evans 
K7HKL 
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Tfte  6as/c  no/se  ii miter,  for  use  with 
high  impedance  headphones.  Very 
effective  when  your  receiver  is  oper- 
ating at  maximum  gain  on  a  weak 
signaL  Diodes  must  be  germanium 
type.  For  receiver  outputs  of  more 
than  15  to  80  Ohms,  increase  Ft.  If 
you're  i 00 king  for  a  lower  impedance 
load,  use  a  3  to  8  Ohm  resistor  across 
the  input  as  shown  by  the  dotted 
lines.  Reprinted  from  Practical  Wire- 
less, England, 


a  150  V 


TO  1st  MJKER 
ANODE        2T0pF 


THRESHOLD  SET 
,25K  SWITCH  POT 


ON-OFF 


70  RECEfVER  AGO 


A  cheap  and  dirty  noise  b  tanker f  using 
tubes.  FBI  conversion  would  be  easy \ 
as  the  circuit  illustrates.  Receiver 
oscillator  fine  supplies  150  V,  with 
AGC  applied  at  V1.  Circuit  is 
especially  good  with  FT-101  series. 
Reprinted  from  Amateur  Radio, 
Australia. 
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Linear  scale  ohm  meter,  designed  to  provide  accurate  measurement  and  a  linear 
resistance  scale  at  the  high  end.  The  circuit  has  four  ranges,  and  another  meter 
with  a  current  range  of  10  uA  to  10  mA  and  sensitivity  of  10,000  Ohms  per 
volt  is  needed  for  setting  up.  Reprinted  from  Radio  &  Electronics  Constructor, 
England. 
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Earty  warning  circuit  for  battery  discharge.  Circuit  shown  is  for  12  V 
opera t ion f  with  zener  D?  controlling  low  voltage  cutoff.  R4  =  (voltage  of  zener 
diode )2 /LED  current.  Reprinted  from  Practical  Wireless,  England, 
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Electronic   digital   dice   game,    Thanks    to   D.    Manoharan,    Kuala   Lumpur ; 
Malaysia. 


from  page  2 

we  are  incredibly  strong  when  we  are 
able  to  came  out  ahead  over  a  combo 
like  That. 

Some  readers  get  bent  out  of  shape 
when  I  enthuse  over  things  which  I 
find  fun.  I've  always  tried  to  share  mv 
enthusiasms  with    everyone    I    could, 


EDITORIAL  BY  WAYNE  GREEN 

whether  it  be  for  a  Porsche,  FM  and 
repeaters,  RTTY  (you  probably  won't 
believe  how  many  years  we  had  to 
fight  the  ARRL  to  try  and  get  RTTY 
on  the  ham  bands!),  SSB,  SSTV, 
travel,  OSCAR  operating,  etc.  F  get 
much  more  enjoyment  out  of  any- 
thing if  I  can  share  it  and  interest 
others  in  joining  the  fun.  When  I  hear 


music  I  really  like,  I  want  to  play  tt 
for  everyone  fit's  a  good  thing  it  is 
illegal  to  play  music  over  the  ham 
bands!), 

The  Porsches  are  long  gone,  as  are 
my  plane,  yacht,  and  Arabian  horse. 
These  days  I'm  lucky  if  I  don't  have 
to  turn  back  a  couple  of  items  at  the 
A&P  at  the  checkout  counter  ,  . .  one 
of  the  penalties  of  opting  to  "own" 
my  own  business  instead  of  comfort- 
ably working  for  someone  else.  Now 
my  employees  own  the  planes,  horses, 
and  Porsches.  That's  the  American 
way  .  .  .  right? 

BUT  DOES  HE  KNOW 
THE  CODE? 

From  a  clipping  out  of  the  San  Jose 


Tico  Times  in  Costa  Rica  (the  sun 
never  sets  on  the  73  Magazine  news- 
paper clipping  input  . .  .  with  100,000 
readers  watching  papers  all  over  the 
world  for  interesting  items  on  ham- 
ming, CB,  flying  saucers,  and  who 
know  what  etee?)  .  .  .  oh,  yes  . .  .  the 
clipping  .,«  it  seems  that  Donaid 
Nixon  (nephew  of  guess  who)  got  a 
ham  ticket  with  the  call  TI2TT,  He 
lives  in  Moravia. 

I've  gotten  some  interesting  poop 
sheets  (postmarked  Hartford?)  about 
retiring  to  Costa  Rica  and  have  been 

thinking  of  getting  down  there  to  see 
what  is  involved  as  a  matter  of  interest 
to  readers,  I  wouldn't  be  interested 
for  myself  until  they  improve  the 
skiing  facilities  a  whole  lot. 
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Have  you  ever  built  a 
project  and  then  felt 
disappointed  with  its  appear- 
ance after  it  was  done?  Do 
you  admire  the  beautiful 
projects  that  grace  the  pages 
of  most  electronics  maga- 
zines? Would  you  be  inter- 
ested enough  to  spend  a  little 
time  learning  how  to  make 
your  projects  look  better,  be 
easier  to  build  and  service, 
and  perhaps  work  better?  If 
you  answer  a  resounding 
"yes"  to  these  questions,  this 
article  is  for  you!  One  of  the 
problems  facing  electronics 
people  who  like  to  build  their 
own  gear  is  that  there  is  more 
emphasis  on  circuitry  than  on 
nuts-and-bolts  construction. 
You  see  this  whenever  you 
pick  up  a  magazine  and  read  a 
construction  article.  All  too 
often  you  get  a  lot  of  "*how  it 
works"  theory,  a  few  para- 
graphs of  " connect  the  green 
wire  to  point  C  construe- 
tion,  a  "how  to  use  it" 
section  and  a  schematic.  That 
leaves  a  tot  of  open  avenues 
for  construction  —  great  for 
experienced  constructors,  but 
a  stumbling  block  for  less 
knowledgeable  people.  We  are 
going  to  get  you  started  with 
the  basics  in  electronic 
construction,  and  well  down 
the  road  to  successful  project 
building. 

The  photo  is  a  shot  of 
the  author's  test  bench  and 
shows  some  homemade 
equipment.  Everything  you 
see  here  was  built  over  the 
past  two  years  using  ordinary 
tools  and  techniques  about  to 
be  discussed.  Granted,  large 
and  costly  projects  such  as  an 
oscilloscope  and  frequency 
synthesizer  are  beyond  the 
abilities  of  most  people,  but 
this  is  just  to  show  you  what 
can  be  done  at  home!  Why 
not  build  your  next  project 
like  a  pro  using  our  methods? 
Good  tools  are  the  most 
important  part  of  electronic 
project  building.  They  save 
you  time  {your  time  is 
valuable!)  and  temper  by 
making  the  work  easier.  Here 
is  a  minimum  list  of  tools  you 
should  have: 
Needlenose  pliers 
ffl*  blade  diagonal  cutters 
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Adjustable  wire  strippers 

25  Watt  soldering  iron  for  ICs 

100   Watt   soldering  gun   or 

iron  for  wires 

1   lb  60/40  rosin  core  solder 

Screwdriver  set 

Nutd river   set  (especially  W* 

unit) 

Heavy    duty    jackknife    (for 

debur ring  holes) 

ffl*  hand  drill  or  drill  press 

Set  of  drill  bits 

12"  square/ruler 


Check  over  your  tools  and 
be  sure  that  all  cutting  edges 
are  sharp.  If  you  have  to  add 
tools,  get  good  quality  ones, 
The  extra  cost  of  good  tools 
pays  off  in  the  long  run.  They 
stay  sharper  and  don't  break 
as  easily.  You  will  probably 
have  to  add  tools  to  your 
present  ones  to  handle  the 
demands  of  different  projects 
(e.g.,  chassis  punches,  etc.), 
but   this    list   represents  the 
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Fig.  h  A  simple  5  volt,  7  Amp  power  supply.  Cl?  C2  —  0.01 
uFdisc  capacitor;  C3  —  2200  uF25  volt  electrolytic  capacitor; 
C4  —  (k1  uF  capacitor;  Fl  —  1  Amp  3  AG  fuse  and  holder;  11 
—  12  volt}  50  mA  lamp  and  holder  (Radio  Shack  272-322 
OK);  /CI  -  LM309K  voltage  regulator;  RECT  -  6  Amp,  50 
piv  bridge  rectifier;  SJ  —  SPST  toggle  switch;  Fl  —  12.6  volty  1 
Amp  filament  transformer;  Misc  —  cabinet  (LMB442  used  in 
examplejy  3  wire  cord  and  plug,  binding  posts,  wire,  etc. 


bare  minimum. 

Okay,  we're  ready  to  start. 
We'll  take  each  stage  of  the 
construction  process  step  by 
step.  To  highlight  the  process, 
we  are  going  to  assemble  a  5 
volt,  1  Amp  power  supply 
along  the  way.  You  are 
welcome  to  build  one  along 
with  us  if  you  want  A  5  volt 
power  supply  is  a  great  addi- 
tion to  any  lab  that  works 
with  digital  ICs! 

Appraise  the  Project 

The  most  logical  way  to 
start  an  electronic  project  is 
to  appraise  it  for  the  best  way 
to  build  it  When  you  find 
something  you  would  like  to 
build,  you  should  start  by 
looking  over  the  circuitry  and 
any  method  of  construction 
that  may  be  shown.  If  you 
are  a  newcomer  to  elec- 
tronics, you  may  want  to 
build  a  kit  the  first  time  out 
and  then  start  building 
projects  out  of  magazines  and 
from  schematics.  This  makes 
electronics  a  lot  easier  if  you 
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start  with  a  "paint  by  num- 
bers" kit  and  gradually  work 
up  to  more  challenging 
projects* 

Start  by  reading  over  the 
project  (if  it's  out  of  a  maga- 
zine) or  by  checking  out  the 
schematic.  When  you  are 
reasonably  familiar  with  it, 
ask  yourself  the  following 
questions: 

1.  How  am  I  going  to 
assemble  the  elec- 
tronics? 

2.  Am  I  going  to  build 
the  completed  project 
in  a  cabinet? 

3.  Are  there  any  criti- 
cal areas  in  the  elec- 
tronics that  require 
special  care,  e.g.,  high 
gain  amps? 

4.  Are  there  any 
special  requirements  in 
the  mechanical  con- 
struction, e.g.,  shield- 
ing? 

5.  Can  I  get  all  of  the 
parts? 

If  you  are  building  the 
project  from  a  magazine  arti- 
cle, you  can  answer  the  first 
four  questions  simply  by 
copying  the  author's  finished 
unit.  The  fifth  question  must 
be  answered  by  you.  If  you 
can't  get  all  the  parts,  or  if 
they  cost  more  than  you  can 
afford,  don't  build  it*  Instead, 
set  the  project  aside,  and 
tackle  it  in  the  future  if  you 
really  have  your  heart  set  on 
building  the  item.  If  you  are 
building  your  project  from  a 
schematic  or  custom  building 
a  magazine  project,  you II 
have  to  answer  these  ques- 
tions yourself  and  provide  the 
solutions.  Experience  is  the 
best  teacher  here.  The  sche- 
matic should  give  you  some 
clues.  Table  1  lists  some  pit* 
falls  to  watch  out  for. 

Needless  to  say,  the  list 
could  go  on,  but  Table  1  is  a 
sample.  Make  allowances  for 
these  thin^.  Leave  room  for 
metal  shielding,  bypass  capac- 
itors, and  heat  sinks.  Lay  out 
parts  carefully  to  keep  input 
and  output  separate  on  high 
gain  amplifiers  {that  includes 
i-f  amplifiers)  and  leave  space 
for  heat  sinks  if  necessary. 
Watch  lead  dress  in  logic  cir- 
cuits and  VHF-UHF  circuits, 


How  would  you  like  to  sit  down  to  a  bench  like  this?  This  is  part  of  the  author's  setup  and  ail 
equipment  is  homemade.  Shown  from  left  to  right  are  two  stacked  power  supplies,  a  0  to  60 
MHz  frequency  synthesizer  (signal  generator) f  a  frequency  standard  and  digital  multimeter  on 
top,  followed  by  a  stacked  function  generator  and  counter.  A  triggered  sweep  oscilloscope  is  on 
the  far  rights  and  is  topped  by  a  digital  alarm  clock. 


too.  Good  grounds  are  also 
very  important.  Keep  these 
things  in  mind,  along  with 
anything  else  you  can  dig  up 
on  the  project.  Ail  of  the 
items  mentioned  here  should 
influence  how  you  build  your 
project. 

Collect  the  Parts 

Now  that  you  are  reason- 
ably familiar  with  what  you 
are  going  to  build,  you  can 
get  the  parts.  There  are  many 
sources  of  electronic  parts,  of 
course,  but  you  should  start 
with  your  junk  box.  Don't 
have  one?  Start  collecting  old 
radios,  TVs  and  other  cast-off 
electronic  devices  and  strip 
them  for  parts.  You'll  need 
hardware  such  as  nuts  and 
bolts  (bought  a  box  of  screws 
lately?),  so  save  all  that  you 
can  get.  Junk  boxes  are  good 
for  the  basic  stuff  you  need 
for  a  project.  If  yours  is  well 
equipped,  you  might  be  able 
to  build  an  entire  project, 
such  as  our  power  supply,  but 
this  is  rare.  For  any  ICs  or 
other  semiconductors  and 
parts,  you  may  have  to  turn 
to  your  local  deaJer,  so  get  to 
know  him  well,  if  you  don't 
already.  Another  parts  route 
open  to  you  is  the  surplus 
mail  order  dealer  listed  in  the 
back  pages  of  most  electron- 
ics publications.  If  you 
haven't    tried    these    dealers, 


you  are  missing  out  on  some 
great  bargains.  But  beware  of 
reject  or  retested  compo- 
nents. They  can  cause  more 
problems  than  you  would 
believe!  Pros  use  quality, 
name  brand  parts  -  this  one 
move  often  saves  hours  of 
troubleshooting  later!  All  you 
have  to  do  at  this  time  is 
collect  the  electronic  compo- 
nents. Leave  the  cabinet 
selection  until  later  if  you  are 
"rolling  your  own"  project, 
or  buy  the  one  called  out  if 
you  are  duplicating  someone 
else's  device. 

Once  you  have  all  the 
parts,  you  can  test  them  if 
you  desire.  Test  any  used 
parts  that  show  signs  of  being 
hot;  otherwise,  this  step  is 
optional.  Many  people  check 
all  their  components  to  save 
troubleshooting  later,  and 
that  pays  off  with  parts  of 
poor  quality,  but  this 
shouldn't  be  necessary  if  you 
use  good  quality  parts  as  we 
recommend. 

Select  the  Cabinet 

Now  that  you  have  all  the 
electronic  components  to- 
gether, the  time  has  come  to 
select  a  cabinet  to  house  your 
project,  and  perhaps  a  chassis 
as  well.  The  secret  of  success 
in  selecting  the  right  housing 
for  your  equipment  is  ad- 
vance planning.  The  idea  is  to 


were  assembling  the  unit  into 
a  cabinet.  Allow  at  (east  I" 
clearance  around  the  circuit 
board  (if  used)  and  any  adja- 
cent parts.  Separate  heat 
producing  parts  such  as  trans- 
formers, power  resistors,  and 
power  transistors  at  least  2" 
from  any  other  parts.  The 
back  cover  is  a  good  place  for 
resistors  and  transistors,  while 
the  transformer  may  be 
mounted  toward  the  rear. 
This  is  just  a  "first  fitting,"  so 
you  don't  have  to  place  the 
get  a  cabinet  that  is  large 
enough  to  house  all  of  the 
parts  of  your  project,  plus 
allow  room  for  easy  servicing 
and  future  modification.  You 
do  not  want  the  cabinet  to  be 
too  large;  this  is  an  unneces- 
sary expense,  and  oversize 
cabinets  mean  excessive  bulk. 
Here's  how  to  select  the  box 
or  chassis  that  is  right  for  you 
with  a  minimum  of  fuss. 

The  first  step  is  to  visit 
your  dealer  and  find  out  what 
cabinets  and  chassis  are  avail- 
able to  you.  You  might  also 
want  to  write  the  manufac- 
turers listed  at  the  end  of  this 
article  for  catalogs  —  this  will 
help  in  your  selection.  Next, 
lay  out  the  parts  that  nor- 
mally mount  inside  the 
cabinet  on  a  table.  This  nor- 
mally includes  circuit  boards, 
large  caps  and  transformers. 
Lay  out  the  parts  like  you 
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Pitfall 
High  gain  amplifier  or  tuned  amplifiers 
High  gain  amplifier  or  tuned  amplifiers 
High  gain  amplifier  or  tuned  amplifiers 
AF  or  RF  oscillators 
AF  or  RF  oscillators 
Digital  logic  ICs 

VHF-UHF  circuits 

Power  supplies  or  power  handling  circuits 

Power  supplies  or  power  handing  circuits 


Solution 

Extra  shielding  may  be  required. 

Inputs  and  outputs  well  separated. 

Power  supplies  remoted  or  shielded. 

Good  shielding  and  bypassing  of  power  leads. 

Sturdy  mounting  of  coils  and  capacitors. 

All  power  supply  leads  must  be  kept  short  and  well 
bypassed  with  capacitors. 

All  leads  must  be  kept  short. 
Good  heat  sinks  for  all  power  devices- 
Heavy  wire  where  necessary  to  minimize  losses  in  power. 


parts  exactly.  Measure  the 
height,  width,  and  depth  of 
the  layout  and  you  have  the 
minimum  case  dimensions. 
Consider  what  components 
you  have  to  add  to  the  front 
and  rear  panels.  If  they  would 
interfere  with  the  parts  lay- 
out you  made,  add  more 
space  to  the  minimum  dimen- 
sions. Meters  and  speakers  are 
great  space  hogs  in  this 
respect!  Continue  to  add 
parts  to  the  front  and  rear 
panels,  making  corrections  to 
your  minimum  dimensions  as 
necessary.  Be  conservative  in 
your  estimates,  A  little  extra 
room  in  the  layout  makes 
construction  and  servicing 
much  easier.  Also,  you  may 
suddenly  discover  the  space 
for  shielding,  as  in  the  case  of 
a  radio  receiver  project. 
Consider  using  chassis  in  your 
more  complex  projects. 
You  can  mount  your  PC 
boards  on  top,  over  a  suitable 
sized  cutout,  and  this  will 
make  construction  and  servic- 
ing a  snap.  Chassis  are  also 
used  as  shielding  boxes  -  this 
may  be  necessary  in  a  project 
where  many  sensitive  circuits 
must  be  placed  in  the  same 
case.  Our  frequency  synthe- 
sizer is  a  project  in  point:  It 
uses  6  fully  enclosed  chassis 
boxes  to  isolate  the  many 
VHF  frequencies  the  circuits 
generate  from  each  other. 

Finish    up    your   case    or 

chassis  selection  by  taking 
your  dimensions  and  selecting 
a  box  to  fit  Since  you  will 
probably  have  some  oddball 
dimensions,  you  may  have  to 
look  for  a  larger  box  or  an 
odd  sized  one.  With  practice, 
selecting  a  case  can  be  done 
quickly,  with  just  a  few  mea- 
surements and   the  catalogs. 


Build  the  Electronics 

This  is  the  largest  step 
you'll  probably  have  to  make, 
but  we  are  going  to  simplify 
things  a  bit.  Because  of  space 
limitations,  we  can't  fully 
discuss  the  wiring  phase  of  a 
project.  Instead,  let's  took  at 
the  highlights  of  electronic 
construction. 

To  start  with,  there  are 
three  basic  ways  to  assemble 
an  electronic  circuit  You  can 
use  a  PC  board,  a  perfboard, 

or  mount  all  the  components 
on  the  project's  cabinet. 
Often  two  of  these  tech- 
niques are  combined,  as  it  is 
common  to  mount  small 
components  such  as  caps, 
resistors,  or  transistors  on  a 
PC/perfboard  and  then 
mount  large  components  such 
as  transformers  and  speakers 
on  the  cabinet.  So  which 
construction  method  is  best 
for  you?  The  choice  is  fairly 
easy  -  if  a  PC  board  is 
available,  or  if  you  feel  you 
can  make  one,  use  it.  PC 
boards  are  also  recommended 
for  complex  digital  circuits 
(about  10  chips  or  more)  and 
critical  circuitry  such  as  high 
gain  amplifiers.  Perfboard 
construction  is  a  handy 
method  of  construction  for 
simpler,  less  critical  circuits. 
Construction  may  be  a  little 
harder  than  a  PC  board  be- 
cause you  have  to  figure  out 
the  placement  of  each  part  as 
you  wire  it  up.  On  a  PC 
board,  the  designer  has  deter- 
mined layout  for  you  and 
assembling  a  PC  board  (nick- 
named "stuffing")  is  often 
like  building  a  kit  -  easy! 
Another  method  of  construc- 
tion is  assembling  all  the  parts 
on  the  prefects  cabinet  and 
wiring  them  up.  This  method 


works  fine  when  there  are 
few  parts  and  most  of  them 
are  made  for  chassis  mount- 
ing. Small  parts  are  often 
mounted  on  terminal  strips  to 
keep  them  from  touching  the 
chassis.  You  will  often  see 
this  method  used  in  power 
supplies  (such  as  ours)  and 
other  simple  projects* 

Laying  out  your  circuitry 
isn't  necessarily  difficult  if 
you  don't  try  to  rush  con- 
struction, Just  take  your  time 
and  use  some  intelligent  plan- 
ning and  the  results  should  be 
good,  if  you  are  using  a 
commercial  PC  board,  you 
can  skip  this  part;  just  stick 
the  parts  in  as  per  the  picto- 
rials and  solder  them!  But  if 
you  are  working  with  perf- 
board, or  laying  out  a  PC 
board,  follow  our  hints  to 
ease  your  job. 

The  schematic  and  any 
other  circuit  information 
available,  has  the  most  power- 
ful influence  on  how  a  circuit 
should  be  built.  For  example, 
if  pictures  or  drawings  are 
available,  you  might  get  by 
building  your  circuit  from 
these.  Or,  at  the  very  least 
these  illustrations  can  give 
you  ideas  on  how  to  lay  out 
the  circuit  to  suit  your  own 
needs.  So  it  goes  without 
saying  that  you  should  read 
over  any  texts  and  i  I  lustra- 
tions available  on  your 
project  before  starting!  There 
just  might  be  enough  infor- 
mation available  to  skip  this 
section!  Also  you  want  to 
look  for  "problem  areas/* 
parts  of  a  circuit  that  are 
sensitive  to  component  lay- 
out. Examples  of  this  area: 
grounds  in  HF  to  VHF  cir- 
cuitry, power  supply  by- 
passing    around     digital     or 


linear  ICs,  component  lead 
lengths,  and  SO  on.  A  good 
author  will  point  these  things 
out  and  probably  more,  so 
when  a  suggestion  is  made  to 
handle  these  problems,  take 
heed!  Caution:  If  you  see 
many  problem  areas  in  a 
project  and  you  aren't  sure 
you  can  handle  them  all,  get  a 
PC  board  if  available,  or  drop 
the  project  This  can  save  you 
grief! 

But  suppose  you  are  build- 
ing a  project  from  just  a 
schematic.  Now  you  have  a 
challenge!  But  here's  the 
basic  way  to  go  about  build- 
ing the  circuitry:  First,  select 
a  board  large  enough  to  hold 
all  of  the  parts,  then  refer  to 
the  schematic.  You  can  often 
lay  out  the  parts  on  the  board 
just  like  the  schematic  -  you 
might  consider  this.  This 
makes  complicated  circuits 
easier  to  trace,  but  a  well- 
drawn  schematic  is  required. 
Otherwise,  try  this:  Stick  the 
major  parts  (e.g,,  transistors, 
ICs,  etc.)  on  the  board.  Then 
stick  in  the  smaller  compo- 
nents around  the  pins  of  the 
IC  or  transistors  they  would 
connect  to.  Try  to  position 
the  parts  for  shortest  lead 
length.  And  remember  how 
you  appraised  the  circuit  to 
begin  with?  Try  to  account 
for  any  pitfalls  you  found  at 
that  time.  You  may  do  this 
technique  for  just  one  stage 
at  a  time,  as  in  complicated 
circuits,  or  do  an  entire  cir- 
cuit at  once!  Some  tips  to  use 
in  your  layout  and  construc- 
tion: Leave  plenty  of  room 
for  all  parts,  avoid  layered" 
construction,  or  the  place- 
ment of,  say,  resistors  on  top 
of  capacitors,  and  always  use 
sockets  on  ICs,  When  you 
have  a  layout  that  satisfies 
you,  wire  up  the  parts.  Use 
#18  to  #24  bare  tinned  cop- 
per wire  for  all  grounds  and 
power  supply  leads  if  pos- 
sible. When  you  are  done, 
check  your  work  and  plug  in 
any  ICs.  You  might  be  able  to 
check  out  the  board  to  see  if 
it  works,  too. 

Tackling  the  Cabinet 

Now  you  get  to  lay  out, 
machine,  and  label  the  cabi- 
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net.  And  in  the  bargain  you'll 
get  some  exercise!  Start  by 
laying  out  the  cabinet.  You 
should  have  a  general  idea  of 
what  goes  where  in  the  cabi- 
net from  the  section  on  its 
selection.  Now  improve  on 
that  by  collecting  the  parts 
that  would  mount  on  the 
front  panel.  Oh  yes,  don't 
forget  the  box  you  selected! 
Play  "chess"  with  the  parts 
by  placing  them  on  the  out- 
side of  the  box  and  moving 
them  around  until  you  get  an 
arrangement  that  looks 
aesthetically  pleasing.  Some 
tips  to  aid  you:  Lay  out 
controls  in  a  symmetrical 
manner  -  that  means  in  a 
straight  line  (if  you  have 
many  controls,  stagger  them}. 
Balance  them  so  they  are 
neatly  centered  between  the 
ends  of  the  box.  If  possible, 
group  the  controls  by  func- 
tion. Mark  all  hole  locations. 
Masking  tape  works  well  here. 
Then  follow  the  same  pro- 
cedure for  the  bottom  and 
back  of  the  box.  Be  sure  that 
there  is  still  room  for  all  of 
the  parts.  If  you  need  ideas 
for  your  cabinet  layout,  why 
not  check  out  some  com- 
mercial gear?  This  can  be  very 
helpful  if  you  are  stuck. 

Once  you  have  the  loca- 
tions marked,  you  can  start 
drilling  them,  A  center  punch 
is  recommended  to  punch  all 
hole  locations  for  greater 
accuracy,  but  this  is  an 
option,  When  you  have  all 
cabinet  holes  drilled,  use  the 
knife  to  deburr  them.  Then 
tackle  special  holes,  such  as 
square  ones  for  displays  or 
round  ones  for  meters.  You 


can  cut  these  either  by  dril- 
ling holes  around  the  inside 
edge  of  the  cutout,  punching 
out  the  slug  and  filing  to  size, 
or  by  using  a  chassis  punch.  A 
sabre  saw  could  also  be  used, 
but  it  would  mark  up  a 
painted  panel.  The  choice  is 
up  to  you!  After  you  are 
done,  deburr  any  leftover 
holes  and  wash  the  box.  Use 
detergent  and  water  if  ihe 
box  is  painted,  or  a  scouring 
pad  and  detergent  if  it  is  bare 
aluminum.  Finish  up  by 
drying  the  box  thoroughly. 

You  might  want  to  paint 
the  box.  For  best  results, 
warm  up  the  box  to  about  30 
to  40°  C  Then  use  your 
favorite  color  of  aerosol  spray 
to  do  the  job.  Follow  the 
instructions  on  the  can  and 
you  should  get  good  results, 
(Incidentally,  it  is  often 
cheaper  for  you  to  buy  an 
unp aimed  box  and  paint  it 
yourself!)  Let  the  box  dry  in 
a  warm  dust-free  place  over- 
night. Then,  take  it  and  apply 
a  light  coat  of  clear  acrylic 
spray;  this  will  make  applica- 
tion of  the  labels  easier.  Let  it 
dry  several  hours. 

Now  you  can  apply  decal 
labels  to  the  cabinet,  If  you 
don't  have  any,  you  should 
be  able  to  get  them  from  the 
larger  electronics  distributors 
or  perhaps  by  mail  order. 
You  can  also  get  alphabet  sets 
from  most  drafting  suppliers 
for  low  cost.  Typical  names 
for  decab  arc  Letraset®  or 
Tcchni labels®,  and  they  come 
in  sets  for  experimenter,  ham, 
etc.  Common  words  are 
already  spelled  out  for  you 
and  they  are  very  easy  to  use. 


The  drafting  alphabet  sets 
have  names  such  as  Paratipe® 
and  Zapatone®  and  have 
only  letters  —  you  must  make 
up  the  words  yourself.  Apply- 
ing these  labels  to  the  cabinet 
is  easy  —  they  just  rub  on 
with  a  blunt  pencil.  If  you  get 
a  word  or  letter  in  the  wrong 
place,  it  easily  comes  off  by 
placing  a  piece  of  cello  tape 
over  it,  rubbing  it,  and  pulling 
it  off,  Be  sure  that  you  allow 
plenty  of  clearance  for  the 
knobs  when  you  apply  the 
labels.  After  you  label  the 
front  you  may  wish  to  label 
the  rear,  too.  This  will 
complete  the  professional 
appearance  of  your  equip- 
ment! Spray  the  outside  of 
the  cabinet  with  clear  acrylic 
spray  when  it  is  labeled  to 
your  satisfaction  and  let  the 
box  dry. 

Final  Assembly 

I  can  imagine  that  you  are 
getting  pretty  excited  by 
now,  because  you  are  in  the 
homestretch!  Now  you  get  to 
connect  up  a  lot  of  loose 
parts  and  see  if  the  project 
really  works. 

Complete  the  final  assem- 
bly by  mounting  all  the  parts 
on  the  front  panel.  Install  the 
knobs  (did  you  get  good- 
looking  ones?)  when  you 
finish.  If  you  did  everything 
well  so  far,  the  project  should 
go  together  like  a  kit  —  fast 
and  easy!  This  is  something 
to  shoot  for.  Continue  with 
the  rear  panel,  too.  Then 
mount  the  circuit  board  in 
the  bottom  of  the  box  (if  a 
board  was  used)  with  !/i"  or 
longer  metal  spacers.  Use  at 


least  4.  Mount  any  other 
parts  as  necessary,  and  the 
mechanical  construction  is 
done. 

Complete  the  wring  and 
you  are  home  free.  Refer  to 
the  schematic  for  details.  I 
should  warn  you  that  it  may 
be  necessary  to  loosen  or 
disassemble  parts  to  wire 
them,  so  you  might  want  to 
keep  this  in  mind.  Despite  the 
best  plans  of  mice  and  men, 
this  problem  crops  up  from 
time  to  time,  so  keep  a  screw- 
driver handy!  Note  the  power 
supply. 

Checkout 

The  moment  of  truth  has 
come!  You  plug  it  in  and 
there  is  a  very  good  chance 
your  project  will  show  signs 
of  life.  Our  power  supply  sure 
did!  If  so,  congratulations  on 
a  good  job!  If  not,  you'll  find 
a  carefully  built  project  much 
easier  to  troubleshoot  than  a 
haywire  rig  with  a  maze  of 
carelessly  laid  out  wires  and 
components*  You  really  gain 
with  a  properly  built  project; 
it  is  more  likely  to  work,  it  is 
easier  to  service,  and  it  looks 
a  heck  of  a  lot  better  to  boot! 
Isn't  it  about  time  you  got  on 
the  bandwagon?* 

Some  Cabinet  Manufacturers 

Bud  Radio,  Willoughby,  Ohio 

California     Chassis     Co.,     10636 

Midway     Avenue,    Cerritos,     Ca. 

90701 

LMB  Company,   725  Ceres  Ave., 

Los  Angeles,  Ca,  9002 1 

Ten- Tec,  Inc.,  Highway  411   East, 

Seviervilie,  Tenn,  37862. 

Afote:    This    list    is  by   no  means 

complete.  Check  with  your  dealer 
(or  others. 


Looking  H/est 


from  page  25 

autopatch  to  fail  due  to  user  abuse. 
Ssnce  that  time,  ACK  has  taken  a  few 
steps  in  its  evolution,  including  a 
frequency  change  to  make  way  for  the 
6a ja  repeater.  Now,  with  the  forma- 
lion  of  the  Marina  Repeater  Associa- 
tion to  sponsor  it,  it  has  come  up  with 
a  new  objective  as  well. 

While  the  prime  objective  is  to 
provide  the  aforementioned  type  of 
communication,  I  foresee  another 
important  aspect  to  both  ACK  and 
MR  A,  that  of  bemg  in  the  right  place 


at  the  right  time  should  art  emergency 
on  water  manifest  itself.  By  its  very 
nature,  the  organization  will  be  com 
posed  of  amateurs  who  are  adept  at 
the  many  aspects  of  seamanship  and 
will  have  a  goodly  number  of  vessels 
as    part    of    Its    flotilla.    Should   an 
emergency  requiring  instant  communi- 
cation manifest  itself,  this  group  will 
be  in  a  position  to  provide  it.  as  well 
as  handle  other  aspects  of  such  siiua 
tions.  Again,  it's  skilled  amateur  oper 
ators    adding    another    direct  ton    to 
amateur     relay     communication     — 
another  repeater  with  a  purpose. 


Now,  as  if  all  that  were  not  enough, 
there  is  still  one  more  Important 
aspect  to  MR  A,  according  to  or  gam/a 
lion  President  Al  Ezor  W6GQG  and  its 
Vice  President  Bill  Hawley  W6ZRZ. 
MR  A  also  intends  to  publicize  ama- 
teur radio  as  a  communications  agent 
augmenting  the  pleasure  of  boating 
through  various  boating  magazines 
and  thereby  interesting  would-be 
amateurs  In  taking  that  all  important 
first  step.  In  the  LA  area,  it  plans  to 
operate  and  sponsor  the  necessary 
classes  to  provide  this  training,  which 
could  result  in  a  goodly  number  of 
new  combination  amateur  radio/ 
pleasure  boating  enthusiasts. 

So,  if  you  are  planning  to  sail  the 
Pacific  coast  between  Oceanside  and 
Ventura,  keep  an  ear  on  .205  for  the 


ID  that  reads  WR6ACK.  It  may  have 
been  there  for  a  long  time,  but  now 
that  ID  holds  a  whole  new  meaning. 
For  more  information  about  this 
project  contact  the  Marina  Repeater 
Association,  PQ  Box  9894,  Marina  Del 
Rey,  California  90291. 

A  few  months  back,  73  published  a 
letter  to  the  editor  from  a  Northern 
California  FIVler  directed  toward  us 
about  the  night  to  day  differences 
between  FIW  up  North  and  that  which 
we  practice  down  here  in  the  South 
land*  Js  there  that  much  of  a  differ 
ence  between  North  and  South?  What 
is  FM  relay  operation  like  in  the  Bay 
Area?  Next  month,  Looking  West 
takes  a  drive  to  San  Francisco  to  tel) 
you  first  hand  alt  about  it.  See  you 
then. 
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You  Already  Have 

an  Atomic 
Frequency  Standard 


-  -  here's  how  to  use  it 


B.F.  Jacoby  WD8ASL 
38  VJ.  Frankfort 
Columbus  OH  43206 

Whenever  a  frequency 
standard  is  brought 
up,  usually  _  the  discussion 
turns  to  the  National  Bureau 
of  Standards'  shortwave 
broadcasts  on  station  WWV' 


but  using  these  transmissions 
at  any  distance  from  Fort 
Collins,  Colorado,  where  the 
transmitter  is  located,  is  dif- 
ficult when  reception  is  poor. 
If  you  service  CB  radio 
equipment,  commercial  trans* 
mitters  or  amateur  radio  gear, 
an  accurate  means  of  measur- 
ing frequency  is  essential.  If 
you   are  an  experimenter  or 


radio  amateur  who  has  a  fre- 
quency counter,  perhaps  you 
have  either  not  calibrated  it 
or  let  its  calibration  slip 
because  you  did  not  realize 
that  an  atomic  frequency 
standard  was  as  close  as  your 
color  television  receiver. 

For  some  time  now,  NBS 
has  been  pushing  the  color 
TV    burst    frequency    as    a 


method  of  frequency  dissem- 
ination, and  once  you  use  the 
system  it  will  become  appar- 
ent that  it  is  both  very 
accurate  and  inexpensive  to 
implement. 

The  basic  idea  is  that  all 
three  major  TV  networks  use 
atomic  oscillators  to  produce 
the  3.57954545454  MHz 
color  subcarrier  frequency 
which  is  used  to  code  and 
decode  the  color  information 
in  the  video  signal.  This  sub- 
carrier  frequency,  or  more 
exactly  a  piece  of  it,  is  broad- 
cast with  the  video  which  is 
then  used  by  the  color 
receiver  to  regenerate  a  con- 
tinuous carrier  in  the  set  for 
decoding  purposes.  The  con- 
tinuous frequency  generated 
by  the  set  is  locked  in  fre- 
quency and  phase  to  the 
transmitted  piece  of  carrier  or 
"color  burst'*  as  it  is  called, 
which  thus  produces  an  exact 
replica  of  the  output  of  the 
network's  atomic  oscillator. 
While  there  may  be  minor 
phase  shifts  due  to  path 
length  changes  from  network 
switching,  the  frequency 
stability  is  basically  that  of 
the  generating  source. 

Thus,  your  access  to  an 
atomic  frequency  standard 
involves  two  simple  steps: 
1.  Bringing  the  color  burst 
frequency  out  of  a  TV  and 
into  your  counter. 
2+  Waiting  for  a  network 
program  to  come  on.  (Local 
stations  use  crystal  oscillators 
which,  while  good,  can  be  a 
couple  of  Hertz  off  fre- 
quency.) 

The  tapping  of  the  color 
burst  frequency  in  your  set 
may  take  a  little  imagination, 
since  each  set  is  a  little  differ- 
ent. Receiver  subcarrier 
regeneration  systems  fall  into 
two  broad  categories:  phase 
locked  oscillators  and  ringing 
tuned  circuits.  To  get  into  the 
right  territory,  look  for  the 
color  burst  crystal  on  your 
set's  schematic  diagram. 
Examine  the  circuit  around 
the  crystal  to  determine 
which  type  of  system  you 
have.  If  the  crystal  is  an 
oscillator,  then  you  have  the 
phase  locked  type  and  it  is 
the  output  of  that  oscillator 
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TUNE  TV  FO* 
HU   SIGNAL  OUT 


COLOR    BURST 
CflY£T*L 


TUNE  FOH 
M*jt  OUTPUT 


that  you  want  to  bring  out  of 
the  set*  If  the  signal  seems  to 
pass  through  the  crystal  as  a 
filter,  then  you  have  the 
"ringing"  system  and  it  is  the 
output  of  the  amplifier  stage 
following  the  crystal  that  you 
should  tap.  Do  not  try  to 
take  an  output  from  the 
crystal  itself,  as  this  can  lower 
its  0  and  could  stop  oscilla- 
tions altogether. 

In  either  case,  look  for  a 
good  low  impedance  output 
point.  Careful  probing  about 
with  a  scope  should  turn  up  a 
nice  clean  waveform  you  can 
use.  Some  set  schematics  have 
waveform  pictures  that  can 
often  be  helpful  clues,  A 
word  of  caution  is  needed  to 
remind  you  that  many  porta- 
ble receivers  have  no  power 
transformer,    so    the   chassis 


could  be  1 1 5  volts  hot! 

For  this  reason  I  have  used 
the  circuit  of  Fig.  1  on  my 
portable  set.  The  toroid  trans- 
former isolates  the  set  from 
the  line,  and  I  have  included 
an  additional  color  burst 
crystal  to  peak  the  waveform 
into  nice  clean  sine  wave  and 
filter  noise  pulses.  This  circuit 
easily  drives  my  counter, 
which  is  not  particularly 
sensitive.  You  may  find  that 
the  "tint,"  "color"  or  "fine 
tuning"  controls  on  the  set, 
as  well  as  the  trimmer  on  the 
isolator  circuit,  may  need  to 
be  used  to  peak  your  oulpul 
waveform. 

I've  found  that  the  tap-off 
circuitry  tends  to  affect  color 
reception,  so  you  may  want 
to  have  a  jack  to  remove  your 
output  circuit  when  you  are 
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Fig.  /.  Color  burst  isolator  and  filter. 


not  using  the  set  for  calibra- 
tion purposes.  An  alternative 
is  to  only  use  the  set  as  a 
frequency  standard- This  may 
sound  expensive,  but  my 
little  set  was  free!  It  lost  one 
of  its  colors  in  the  picture 
tube  and  was  deemed  not 
worth  fixing  by  the  owner. 
This  is  a  very  common  occur- 
rence.  Since  you  really  need 
only  one  color  to  tell  if  a 
program  is  network  {you 
could  probably  get  by  with 
just  sound),  so  long  as  the 
color  burst  section  is  work- 
ing, you  have  your  atomic 
standard. 

My  home-built  counter  has 
a  timebase  that  can  be  set  as 
long  as  100  seconds,  which 
means  that  the  counter,  when 
adjusted,  can  read  color  burst 
frequencies  to  -01  Hz  {or  has 
an  accuracy  of  J  Hz  at  CB 
frequencies  or  A  Hz  at  2 
meters}.  If  your  counter  reads 
with  a  1  second  timebase, 
you  can  only  set  i L  to  1  Hz  at 
color  burst  frequencies,  giving 
you  an  accuracy  of  10  Hz  at 
CB  and  40  Hz  at  2  meters 
when  calibrated.1 

To  calibrate  the  timebase 
oscillator  on  your  counter, 
just    feed    the    color    burst 


frequency  from  the  set  into 
your  counter  and  read  its 
frequency  with  your  maxi- 
mum resolution  setting.  Now 
adjust  your  timebase  oscilla- 
tor trimmer  until  the  display 
reads  3,579,545,35  Hz,  The 
reason  for  the  35  Hz  rather 
than  the  ' ideal"  AS  Hz  is 
that  all  network  frequencies 
are  slightly  offset  due  to  a 
change  in  the  international 
frequency  standard  after  the 
oscillators  were  installed.  You 
should  measure  with  a  good 
clear  stretch  of  network  pro- 
gramming and  look  out  for 
commercials  that  may  be 
local.  Greatest  timebase 
accuracy  is  attained  when 
your  counter  is  left  on  con- 
tinuously, and  in  any  event 
you  should  remember  to 
allow  a  good  warm-up  period 
before  calibration. 

While  the  network  fre- 
quencies  have  been 
3,579,545.35  Hz  for  years,  if 
you  really  want  to  stay  on 
lop  of  this  situation  you  can 
subscribe  to  the  NBS  month- 
ly time  and  frequency  ser- 
vices bulletin,  which  lists  the 
exact  offsets  for  each  net- 
work  on  a  weekly  basis.  It  is 
free    on    request,    the    only 


Notice  that  *f  you  use  the  15,734  Hz  sweep  frequency  rather  than  the 
3.579  MHz  color  burst  to  set  your  timebase,  an  error  of  reading  ±1  Hz 
translates  to  an  error  of  ±9000  Hz  for  2m, 
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Each  pac  only 


All  paesare  first  quality  ^nofallaut).  tested  and  guaranteed. 


Memory  pac  W 


ml 

AmK5G16  MOS  TO-5   &12'',: 
BTT  shift  registers 
from  NATIONAL  -  with 

data     $1.98 
Transistor  pac  " 

40assorted  TQ-9Z 
plastic  transistors— 
PMP's  and  NPN'i,  »rejst1> 
Fa  ire  Mid  house  marked. 


TIP31A   pac 

5  TIP31A  NPN  Power 
Transistor:  HFE-30; 
TC-3A:   VCEQ-60V;  WW, 
Power  tab  w/     flM  qq 
formed  leads.  ?l«=™ 


Capacitors 

20  ?5mfd  6V  tantalum 

capacitors- 5/ 16"xl/*" 
xI/3J,-Long  leads,   PCE 
mount-    Souse    ff-4  qq 
unmarked,        J>I-JQ 
Ideal    for  TTL    1- 


fric . 


LEO  pac 

v*J  assorted  discrete 
LEE '<>' green,  red,  and 
infra-red,  with  data, 

$1.98 


Comparator 
,-  pac 

O  assorted  Dip's-- 


LM311,  710.  7L1 
with  data 


$1.98 


739  pac 

O    Unears — dual    low 
noise  stereo  amplifier 
739.     With  data. 


$1.98 


Regulators 


**  LM723  DIP  variable 
regulators,  £-40^  with 
data  ^  gg 


1 


LED  Display  pac 

2  0L33  -  3  digits  each* 

approximately  A"   rnaq- 
nffied  digits  in  a  12. 
pin  DIP,  with  data 

Si.  98 


\\— 


******************** 

ZSOAffiz  PRESCALER 


ECL   INPUT-TTL  COMPATIBLE  OUTPUT—  DIVIDE 
BY    Id  AND    100,    ROARP-,  tCrS>    COMPONENTS  AM> 
COMPLETE    INSTRUCTIONS $12,95 


&50NHZ  OPTION  -  DEV1DE  BY    100  Oft    1000 

ENCl_UL?ES   ABOVE  PLUS   11C90   FAIRCHTLD 

ECL  CHIP  $29-95 


*k 


* 


*k 


* 

I  free  INTEL 
*  data  book 

*  with  $25  order 

******jf  **** 


WI5C— 

BOOv  fiA  TRIAC  TD22C 

5vo1 t  Eftna  HORN   

NE-2  w/3QkR 

Zmfd  2Gflv  mylar 
1101ft  256/1  ttitEl  RAW 
IQK  hN  103  cut  leads- 
(PCB)  100  for 

3000  nrfd   15V  axial 


$,59 

1,00 
.10 

.59 

LLC 
.75 


****************** 


Specials 

Mr       Diode  / 


•  * 

*  * 


*  Transistor  Sale! 

*  ZN5964  -  HE 


10-1N914  SILICON  SIGNAL 
niOOES  IN  ONE  PACKAGE, 
20  LEADS  ALTERNATELY 

SPACED  .1";  NO  COMMON 

CONNECTIONS. 


Diode  Array 

250 ea. 
Ten  for 
$2.25 


* 
* 

^  2*14400  NPN 

A   $  ,15      10   $1.35 


HEPS0005,  NPN,   150V 
Each  15i     10  for  11.00 

2N4248  -  HEP71S,  PNP,  40V. 
Each  ifltf     10  for  $1.00 

2N2E22  -  NPN^OclO  for  $1.75 
******* ** 


POTTER 
BRUMFIEL 

Type  KHP  Relay 
4  POT  3A  Contacts 

24V  DC  .    .$1.50 

(650  coil) 

120V  AC,    .$1.75 
MO.  5  HA  coll  J 


I  BOOKS 


Learn 

Micro processing! 


T  Asi   jn t rpduct i on  to  M i c ro c Qffl pu t e r s 
by  A^affTftaborne     $7 .50 
II  An   Introduction  to  Micro  computers;. 

Vol:  umejl:  Some  Real   Products" HTI?. 50 
til  SQgiJTrVgr  awning  for  Logic  Design 
by  Ad^m  frsbairne     $7.  50 
Complete  Set  of  Three  for  525.00 


High  Quality  PCB 
Mounting  It  Sockets 

S  pin  .  .  .  $   .19 

14  pin  .  .  .     .19 

16  pin  .  ,  ;      ,21 

24  pin  ,  ,  ,      .55 

23  pin  .  .  .     ,70 

4-0  pin  -  r  .   1. 10 


¥ 
¥ 
¥ 
¥ 
¥ 
¥ 

JL 


12V  DC  Relay 

DPDT  -  1A  Contacts 

Dimensions; 
U/16"  x  13/16"  x  15/16' 

Prime,  with  PCE  pinE  & 
500  ohm  coil .  Rated 
12V f  and  works  well 

at  6V'       EACH  11.35 


TEN  for  $12.50 


TRIACS  59*  each 


SPACE  AGE 
CLOCK  KIT 

Instructions  & 
parts  -   12    or 
24  hour  format. 
Four  digit  clock  kit  Includes  all 
parts,  for  complete  clock:   3V*  ?": 
-FND  70  readouts 
-MM5314  clock  chip  &  all  tran- 
sistors, etc.  (MC  QC 
-extruded  aluminum  case         *p  10,73 
-cord  with  transformer  Plug 


ftCA  a  amp 
500+  volt 
triscs, 
house  numbered. 


MOLEX     £ 


500   .    . 

%     4.50=S 

1000   .    , 

s.oo 

2O0O   .    . 

IS.  00 

DIP  Trimmer 


-12:  turn  trlmpots  which  plug 
into  a  DIP  socket 
-5K  and  200K 
-V1  x  V  x  V 
-4  leads  spaced  ,3"  x  .2" 
Eat*  $.65  10  for  $4.95 


1  Amp OP AMP 


Send  a  stamp  for  our  f  Iyer  listing 
more  money-saving  bargains! 

Orders  under  $7.00  add  $1,00 
postage  and  handling.  Resi- 
dents of  Ca1.  add  sales  tax, 
Orders  shipped  promptly.  $10 
minimum  on  C.O.Q.s-. 

BRBVLOH 


Money  back 
guarantee! 

Mail  orders  to: 
P.O.  Box  41778 
Sacramento »  CA 
95841 
Phone  (916)334-2161 


BANKAMERICARD 


W&E&X/lfi  ffl$£>- 


Sim.  National    LH0021. 

General    purpose  oper- 
ational amplifier  in 
an  8-pin  TO-3  package. 
Capable  of  large  out- 
put currents.     Complete 
data  included, 
$4.50  each 

5  for  i20*Q0 
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Fig,  2t  Driving  clock  chip  from  timehase  TTL  output. 


"cost1'  being  a  questionnaire 
they  ask  you  to  fill  out  about 
once  a  year  asking  which  NBS 
service  you  use  (WWV,  TV 
data,  etc),  how  often,  and 
why  (ham  radio,  CB  service, 
hobby,  etc.).  With  the  bulle- 
tin, great  accuracy  can  easily 
be  achieved.  Those  of  us  with 
clock  and  frequency  standard 
hobbies  have  found  the  TV 
system  to  be  a  tremendous 
boon  to  obtaining  synchroni- 
zation of  our  secondary 
standards  with  little  effort  or 
expense.  For  extreme  preci- 
sion, a  beat-frequency 
method  cm  be  used  (but  it  is 
more  complicated  than  the 
direct  count  method  de- 
scribed here). 

If    you    choose    to    leave 


your  counter  running  con- 
tinuously, you  may  wish  to 
consider  dividing  your  time- 
base  to  50  Hz  and  building 
one  of  the  numerous  clock 
kits  available  today.  Set  your 
digital  clock  chip  to  run  from 
50  Hz,  and  feed  the  time  base 
signal  into  the  circuit  where  it 
previously  was  connected  to 
the  power  transformer.  (The 
60  Hz  line  is  still  used  for 
power,)  The  simple  interface 
circuit  of  Fig.  2  is  an  example 
that  has  worked  quite  well 
with  the  popular  MM5314 
clock  chip. 

The  combination  thus  will 
give  you  a  laboratory-accu- 
rate frequency  meter  and 
standard  time  source  for  your 
bench  or  radio  shack,  ■ 


Best  for  beginners . . .  preferred  by  pro's! 

NYE  VIKING  SPEED-X 


Model  114-310-003 


$8.25 


One  of  8  models, 
all  sure-handed . , 
smooth  operating 
« « ,  priced  from 
$6.65. 


NYE  VIKING  SUPER  SQUEEZE  KEY 

Fast,  comfortable,  easy . . .  and  tuni 

Model  SSK-1  (shown) 

$23.95 

Model  SSK-3  (has 
sub-base  to  hold 
any  SPEED-X  Key). 

$26.95 


Whether  you're  a  "brass  pounder"  or  a  "side  swiper" 
insist  on  the  sure,  smooth  fee/,  and  the  long-lasting 
quality  that  is  built  into  every  NYE  VIKING  KEY. 

By  the  manufacturer  of  NYE  VIKING  Low  Pass 
Filters.  Phontf  Patches  and  Antenna  Im- 
ped ence-  mate  hi  rig  Tuners. 

Available  at  leading  dealers  or  write 
WM.  M<  NYE  COMPANY,  INC. 

1 61 4  -  1 30th  Ave.  N.E.,  Beltevue,  WA  98005 
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ICOM  INTRODUCES 
THE  REVOLUTION  IN 
VFO  TECHNOLOGY 


introducing  the  IC-245,  144-148  MHz  FWI  Transceiver 


The  VFO  Revolution  goes  mobile  with  the  unique, 
ICOM  developed  LSI  synthesizer  with  4  digit  LED 
readout.  The  IC-245  offers  the  most  for  mobile  on  the 
market.  The  easy  to  use  tuning  knob  moves  accurately 
over  50  detent  steps  and  assures  excellent  control  as 
easily  as  steering  the  vehicle.  With  its  optional  adapter, 
the  IC-245  puts  you  into  all  mode  operation  on  12V 
DC  power  with  a  compact  dash-mounted  transceiver. 
In  FM,  the  synthesizer  command  frequency  is  displayed 
in  5  KHz  steps  from  146  to  148  MHzf  and  with  the  side 
band  adapter  the  step  rate  drops  to  100Hz  from  144  to 
146  MHz.  For  maximum  repeater  flexibility,  the  trans- 
mit and  receive  frequencies  are  independently  pro- 
gramable  on  any  separation.  The  IC-245  even  comes 
equipped  with  a  multiple  pin  Molex  connector  for  re- 
mote control. 

The  IC-245  is  a  product  of  the  revolution  in  VFO 
design,  from  its  new  style  front  panel,  to  its  excellent 
mechanical  rigidity  and  Large  Scale  Integrated  Cir- 
cuitry, Your  IC-245  will  give  you  the  most  for  mobile. 


SPECIFICATIONS 


GENERAL 

Frequency  Coverage 
Modes 

Supply  Voltage 
Size  (mm) 
Weight  (kg) 

TRANSMITTER 
TK  Output 

Carrier  Suppression 

Spurious  Radiation 

Maximum  Frequency 
Deviation 

Microphone  impedance 

RECEIVER: 

Sensitivity 


Squelch  Threshold 
Spurious  Response 

SYNTHESIZER; 
Frequency  Range 
Step  Size 

Stability 


*  144.00  to  148A0  MHz 

FM(F3) 
*$SB(A3J),CW(A1) 

DC13£V±15% 

90H  x  155W  x  235D 

2,7 


F3  10W 

*A3J  10W  (PEP),  Al  10W 
40  dB  or  better 
-60dBor  less  below  carrier 

±5  KHz 

600  ohms 


*A3J.  Al  0.5  microvolt  input 
gives  WdBS  -Nj'N  or  better 
F3  0.6  microvolt  or  less  for 
20  dB  quieting  S-N+DjN 
at  1  microvolt  input,  30  dB 

SdB  orIess(F3) 

-60  dB  or  better 


144  MHz  to  148  MHz 
5  KHz  for  FM 
*  100  Hz  or  5  KHz  for  S$B 

per  C  in  the  range  of  -10  to 
-60  C.  -0. 0000145% per  C 


•  Valid  uifh  SSB  Adapter  only 


THE  BEGINNING  OF  THE  ICOM  VFO  REVOLUTION! 


VHF  UHF  AMATEUR  AND  MARINE  COMMUNICATION  EQUIPMENT 


ICOM 


ICOM  WEST,  INC. 
Suite  3 

13256  Northrup  Way 
Bellevue,  Wash  98005 
{206}  747-9020 


Distributed  by: 


ICOM  EAST,  INC. 

Suite  307 

3331  Towerwood  Drive 

Dallas,  Texas  75234 

(214)620-2780 


ICOM  CANADA 

7087  Victoria  Drive 
Vancouver  BC.  V5P  3Y9 
Canada 
(6041321-1833 


Gene  Hinkle  WA5KPG 
I/O  Engineering 
950S  Cambers  Quail 
Austin   TX  78758 


Give  the  Hamburglar 

Heart  Failure 


-  -  car  alarm  system 


With  the  theft  rate  of 
ham  rigs  on  the  rise, 
an  alarm  system  should  be 
installed     by     anyone     who 

wants  to  protect  his  car  and 
rig.  Although  an  alarm  system 
won't  keep  thieves  from 
breaking  into  your  car,  it 
does  make  it  much  more  dif- 
ficult to  do  so  unnoticed. 
After  looking  at  the  many, 
many  alarms  on  the  market, 
and  their  terrific  prices,  I 
decided  that  I  here  must  be  a 
better  and  cheaper  way. 
Many  articles  have  pointed 
out  the  need  for  a  "different" 
sounding  alarm  such  as  a  bell, 
siren  or  similar  device.  But, 
for    the    money,    the    auto- 


mobile horn  is  still  hard  to 
beat.  After  all,  every  car  has 
one. 

CMOS  integrated  circuits 
are  a  natural  choice  for  use  in 
automobile  intrusion  alarm 
systems  due  to  their  extreme- 
ly low  power  dissipation.  A 
sophisticated  alarm  circuit 
has  been  designed  around  two 
CMOS  packages  incorporating 
multiple  time  delays.  The 
alarm  circuit  is  armed  by  a 
hidden  switch  located  inside 
the  car.  This  design  uses  delay 
times  to  advantage.  There  is  a 
delay  from  the  time  the 
operator  turns  on  the  alarm 
to  when  it  actually  is  armed, 
There  is  also  a  delay  from  the 


time  the  intruder  opens  the 
door  to  when  the  alarm  is 
actually  sounded  (this  allows 
the   operator   to  disable   the 

alarm).  In  addition,  there  is  a 
fixed  time  when  the  alarm  is 
actually  sounded,  thus  not 
running  down  the  car  battery 
more  than  is  necessary.  When 
the  alarm  is  finished  sound- 
ing, the  circuit  automatically 
resets  itself,  ready  for  another 
intrusion.  In  order  to  use  the 
car  horn  as  an  alarm  device,  I 
decided  to  pulse  it  at  a  rate  of 
60  times  per  minute.  This 
way  people  will  not  confuse 
it  with  a  stuck  horn.  The 
circuit  can  either  drive  a 
relay,  which  in  turn  drives  the 
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Fig.  /,  This  CMOS  alarm  circuit  uses  only  two  integrated  circuits,  yet  provides  a  high  degree  of 
flexibility  in  its  use.  Delay  times  are  provided  to  aid  in  the  arming  and  disarming  of  the  alarm. 
Once  the  pulsating  alarm  is  sounded,  it  resets  itself  automatically  after  several  minutes.  C/  = 
2C21  f/O  -  initialization  reset  timer  (30  sec);  R2^2  —  pre-alarm  timer  (15  sec);  R3C3  — 
alarm  sounding  timer  (300  sec);  ground  S,  9,  Wr  11  on  4013. 


horn  relay,  or  it  can  drive  a 
power  transistor.  The  method 
depends  on  how  much  cur- 
rent the  horn  relay  draws. 
The  door  switches  are  used  as 
intruder  sensing  switches; 
other  switches  may  be  added 
on  the  hood  or  the  trunk  as 
considered  necessary.  All  of 
the  time  delays  are  adjustable 
by  changing  several  resistor 
values. 

Fig.  1  shows  the  schematic 
of  the  alarm  using  a  quad 
NOR  gate  and  a  D  flip-flop. 
The  input  to  the  alarm  is 
taken  from  the  door  switches 
which  control  the  dome  light 
When  the  doors  are  opened, 
these  switches  short  to 
ground.  The  input  signal  to 
the  alarm  is  normally  12  volts 
and  goes  to  ground  when  the 
doors  are  opened,  The  driver 
enables  the  alarm  by  a  hidden 
SPOT  switch  which  connects 
12  volts  to  the  circuitry. 
Resistor-capacitor  combina- 
tion RiC]  develops  a  reset 
command  signal  to  the  intru- 
sion memory  when  the  alarm 
is  enabled.  This  time  delay 
permits  the  driver  and  passen- 
gers to  exit  the  automobile 
prior  to  the  arming  of  the 
flip-flop.  Once  the  reset  time 
delay  expires,  the  flip-flop  is 
ready  to  detect  a  switch 
closure  to  ground  at  the 
input.  Once  a  closure  to 
ground  occurs,  a  positive 
going  signal  clocks  the  "D" 
flip-flop.  Capacitors  C2  and 
C3  were  initially  charged  to 
1 2  volts  during  the  reset 
interval  and  they  begin  to 
discharge.  R2C2  discharges 
below  the  NOR  gate  input 
threshold  first,  causing  the  1 
Hz  astable  oscillator  to  turn 
on.  This  astable  oscillator  is 
used  to  drive  a  small  relay  or 
transistor  which  turns  on  and 
off  the  horn  relay  in  the  car. 
R3C3  discharges  below  the 
NOR  gate  input  at  a  much 
later  time,  generating  a  reset 
command  to  the  intrusion 
memory.  Thus,  the  complete 
process  can  repeat  itself  If 
another  intrusion  is  delected. 

Hie  complete  circuit  can 
be  built  on  a  small  vector* 
board.  IC  sockets  should  be 
used  for  the  CMOS  circuits  or 
a  grounded  tip  soldering  iron 
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should  be  used  If  soldered. 
Layout  is  not  critical  at  all. 
For  those  who  wish  to  dupli- 
cate the  prototype,  a  2"  x  4" 
printed  circuit  board  is  being 
made  available.1  The  circuit 
board  can  be  mounted  under 
the  dash  or  under  the  seat  In 
one  installation,  the  board 
was  mounted  in  the  trunk. 
The  on-off  switch  for  the 
alarm  should  be  hidden,  but 
within  easy  reach  from  the 
driver's  seat*  I  would  say 
where  mine  was  hidden,  but 
then  it  wouldn't  be  hidden 
anymore!  Most  horns  use  a 
horn  relay  located  either  near 
the  fuse  box  or  near  the  horn. 
The  relay  normally  requires  a 
switch  closure  to  ground  to 
sound  the  horn.  If  this  is  the 
ease,  then  the  transistor  or 
relay  output  from  the  PC 
card  can  be  used  to  connect 


A  2"  x  4"  single-sided  printed 
circuit  board  is  available  from  I/O 
Engineering,  9503  Gambel's 
Quail,  Austin  TX  78758,  Drilled 
$4.75;  undritled  $3.75.  Postpaid 
USA. 


to  the  horn  relay.  Since  only 
four  wires  are  needed  to 
connect  this  alarm  circuit, 
installation  is  very  easy. 

When  the  driver  enters  the 
car,  the  alarm  is  turned  off, 
but  will  be  initialized  instant- 
ly if  turned  on  again.  In 
practice,  a  time  delay  of  30 
seconds  was  chosen  for  the 
RlC|  time  constant,  R2^2 
was  chosen  to  be  15  seconds 
and  R3C3  is  300  seconds- 
Either  a  relay  or  NPN  transis- 
tor may  be  used  to  trigger  the 
horn  relay  in  the  car,  depend- 
ing on  how  much  current 
must  be  controlled.  Since 
only  two  CMOS  ICs  are  used, 
the  circuits  will  easily  fit  on  a 
small  circuit  board  and 
mount  under  the  dash.  If  the 
trunk  or  hood  switch  is 
paralleled  with  door  switches, 
then  it  too  will  trip  the  alarm. 

It  is  comforting  to  know 
that  your  car  is  being  pro- 
tected against  intrusion.  Since 
the  alarm  is  controlled  from 
the  inside  of  the  car,  it  is 
much  more  secure  from  intru- 
sion. ■ 


CUSTOM  TRANSFORMERS 


HEAVY  DUTY 

REPLACEMENT 

TRANSFORMERS* 

Collins  30S-1  Plate 
Transformer  ..,,...  $150,00 
Collins  516F-2  Power 
Transformer  ..,,,....  85.00 
Hunter  20008  Plate 

Transformer  .  , p  125.00 

ETO  A-77D  Plate 

Transformer *  *  ,  1 25.00 

Henry  2 K  Plate 

Transformer 125.00 

Henry  2K-4  Plate 
Transformer  r  ,  ,  F  r  ,  .  .  1 35.00 
Henry  3K-A  Plate 

Transformer ,  .  150.00 

Heath  Marauder  HX-10 
Transformer  . . 75.00 

*All  Heavy  Duty  Replacement 
Transformers  are  positively 
guaranteed  to  run  cooler  and 
last  longer  than  the  original 
units. 


SPECIALS 

Plate  xfmr.  4600  Vac  at  1.5 A 
ICAS  230  Vac  60  Hz  primary, 

wt.60  lbs.    .... $175.00 

Plate  xfmr.  3500  Vac  at  1.0A 
ICAS  230  Vac  GO  Hz  primary, 

wt,41  lb $125.00 

Plate  xfmr.  3000  Vac  at  0.7 A 
ICAS  115/230  Vac  60  Hz  pri., 

wt.  27  lb ,,-....  $95.00 

Plate  xfmr,  6000  Vet  at  0.SA 
CCS  115/230  Vac  60  Hz  Pri., 

wt.41  lb $136.00 

Fil  xfmr.  7.5  Vet  at  21 A  CCS 
1 17  Vac  60  Hz  primary  wt. 

8  lb  . . $24.95 

Fil  Choke  bilfilar  wound  30 
Amp  rf  filament  choke  on 
1/2x7  rod .  .  .„  .,,$8.95 


All  transformers  are  manufactured  to  rigid  commercial  quality 
specifications  and  each  carries  a  24  month  guarantee/  Write 
today  for  a  free  quotation  on  any  transformer.  Choke,  or 
saturable  reactor. 

Peter  W.  Dahl  Co. 

4007  Fort  Blvd.,  El  Paso    TX    79930 
Telephone  (91  5)566  5365  or  (91  5)751  -4856         


NCE  OFFERS  UNUSUAL  COMPONENTSl 
FOR  ELECTRONIC   EXPERIMENTERS 


If  you're  looking  for  some- 
thing more  versatile  than  an 
LED  display,  take  a  look  at 
our  Burroughs  Self  Scan 
panel  with  integral  bezel. 
The  neon  dot  matrix  displays 
a  (A  character  set,  16  at  a 
time  but  can  be  modified  to 
display  18  High  contrast  is 
the  answer  to  ambient  light 
problems  The  panel  requires 
the  following  inputs:  Data  (6 
bits),  Data  Update,  Clock, 
Reset  and   +250  volts. 


SELF  SCAN     $69.00 


Datapower©  puts  all  the 
right  voltages  on  the  output 
side  of  this  unit.  6  voltages 
with  overvoltage  and  current 
limit  protection  make  this  the 
ideal  supply  for  microcom- 
puter and  other  TTL  projects. 

This  keyboard  was  designed 
for  a  POS  terminal  It  incor- 
porates 121  reliable  Micros 
Hall  effect  key  switches 
which  are  arranged  in  three 
groups  5x£«  2x8,  10x8  Some 
of  the  keycaps  separate  to 
accept  custom  labels  Key 
switches  are  available  sep- 
arately for  40 cents  each  or  SO 
cents  including  a  random 
keycap  Switches  need  -h5 
volts. 

Nixie®1  7-segment  display 
tubes  from  RCA  provide  an 
inexpensive  numeric  or  limit 
ed  alpha  V  readout.  Bright 
enough  to  be  read  through  a 
colored  filter,  they  require 
only  +5  volts,  2t>  ma,  Write 
for  info  on  our  5-tube  circuit 
board  assembly 

Seiko  21  Column  Numeric 
printer  employs  a  drum  to 
print  numerals  0—9  and  a 
few  cash  register  words.  In- 
cludes a  powered  take-up 
reel  and  uses  regular  paper. 
Requires  +16  volts 


+  5v  7a  — 12v  100ma 

—  5v  350ma      +16v  6a  (unreg) 

+  12v  Sflma      +250v  50ma 

DATAPOWER  $89.00 


,v 


KEYBOARD     $30.00 


NIXIE®    TUBE     .75 


i7-  v 


-  %# 


■•■? 


PRINTER     $75.00 


These   muffin    fans    are    the 

accepted     standard     of     the 

electronic  industry  for  small 

applications     Unless   your 

equipment   is   water   cooled, 

it's  a   good   idea   to   have   a 

spare.    NCE    can    now    offer 

them   for  an    unprecedented    MUFFIN 

low  price,   115vac    15  watts. 


$6,50 


NEWMAN  COMPUTER  EXCHANGE 

1250  1\L    MAIN    ANN   ARBOR,   ML    46104 
Please   include  $2,00  for  shipping  and  handling. 
BANKARDS  ACCEPTED 
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David  W.  Sewhuk  WA2KU0 
33  Standish  Rd. 
Buffalo  NY  14216 


Contest  Special  Keyer 


-  -  has  short  but  adequate  memory 


Due  to  requests  for  the 
circuit  of  my  keyer,  dis- 
played at  the  club  home  brew 
night,  I  decided  to  present 
the  circuit,  as  well  as  a  techni- 
cal description,  for  those  who 
might  want  to  add  it  to  their 
own  setups. 

The    keyer   portion   is   of 
straightforward   TTL  design. 


Reprinted  from  The  Link,  Bulle- 
tin of  the  Buffalo  Amateur  Radio 
Repeater  Association,  Inc.,  May, 
1975, 


The  clock,  Zl,  is  an  NE555 
timer  because  of  its  stability, 
low  cost,  speed  range  and 
ease  of  operation.  My  keyer 
ranged  from  5  to  35  wpm. 
Flip  flops  Z2a  and  Z2b  form 
a  counter  in  which  the  clock 
pulses  are  counted  to  provide 
dits  and  dahs  with  spaces, 
Z3a  combines  the  outputs  of 
the  flip  flops  and  Z3b  inverts 
this.  The  diodes  connected  to 
the  paddies  provide  self 
completing  dits  and  dahs. 

Now  the  memory/control 
section.    lCs   Z4  and  Z5  are 


KEYER 


PflODLEi  (|_ _^ 


170 


ff?  ffl 


TO  F-IW  II   OF  Z1D 


TO  FIN  6 


two  4  bit  binary  counters 
which  act  as  the  "addressing" 
for  the  memory,  composed  of 
Z7  and  Z8.  Flip  flop  Z6  is  the 
memory  control.  The  clock 
from  the  keyer  is  gated  with 
the  control  flip  flop  at  Z3d  to 
form  the  clock  for  Z4,  This 
automatically  stops 
the  memory  from  writing  over 
data  just  read  in  from  the 
keyer.  The  LED  gives  a  visual 
indication  of  the  state  of  the 
control  flip  flop,  teiltng  you 
that  the  thing  is  through.  The 
input  to  the  memory  comes 
from  the  keyer  section.  Gate 

MEMQRW  CONTROL 


Z3c  combines  the  outputs 
from  the  keyer  and  the 
memory,  allowing  you  to 
store  and  send  over  the  air  at 
the  same  time.  The  output  of 
that  gate  keys  a  high  voltage 
transistor,  which  should  key 
any  grid- blocked  keyed 
rig.The  control  output  is  used 
to  turn  the  clock  on  and  off 
in  the  keyer* 

Here's  some  information 
on  the  memory  ICs  used  in 
the  keyer.  The  1101  is  a 
static  256  x  1  bit  random 
access  memory  (RAM).  A  dit 
takes  2  bits  (dit-space),  a  dah 
takes  4  bits,  and  a  space  takes 
3  bits.  The  total  number  of 
bits  you  can  store  is  255,  To 
program  this  keyer,  att  you 
have  to  do  is  choose  and 
switch  the  memory  into  write 
mode.  Hit  the  start  button 
and  send  the  message  on  the 
keyer  paddles.  To  send  it 
back,  change  the  mode  switch 
and  hit  the  start  button. 
Reset  will  clear  the  address 
counter  so  you  can  start  over 
if  you  goof.  The  address 
counter  counts  clock  pulses 
and  increments  on  the  nega^ 
tive  edges  of  them,  Changing 
the  message  takes  as  long  as  it 
takes  you  to  resend  it. 

This  keyer  works  great, 
and  I  use  it  to  send  all  my 
CQs  and  to  ID  the  station 
when  on  RTTY.  To  those 
who  build  it,  I  wish  you  luck 
and  much  success," 
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HEAVYWEIGHT 

25  Amp  regulated  power  supply  with  fold 
back  current  limiting,  over  voltage  and 
transient  protection.  Also,  output  voltage 
and  current  meters. 

You  might  find  a  cheaper  power  supply,  but  just  as  a  light- 
weight fighter  is  no  match  for  a  heavyweight  fighter,  other 
power  supplies  with  lighter  weight  transformers  and  com 
ponents  are  no  match  for  the  VHF  Engineering  PS25IVL  The 
PS25M  or  the  PS25C  (same  power  supply,  without  meters) 
are  rated  at  20  amps  continuous  duty  (not  10  amps).  This 
power  means  extra  dependability  and  versatility  when  you 
need  it. 
Compare  VHF  Engineering's  quality  and  specifications. 


FEATURES 

•  Over-voltage  protection  crowbar. 

•  Electrostatic  shield  fof  added  transient 
surge  protection* 

•  A  fold  back  output  limiter  operates  for 
toads  outside  of  the  operating  range, 

•  I  so  tali  on  from  ground.  The  circuit  is 
isolated  from  the  case  and  ground. 

•  1 1  5/220  volt  input  -  50/60  cycle. 

•  Units  are  factory  wired  for  1  1  0  volt  AC, 
50/60  cycle  power,  A  simple  jumper  will 
reconfigure  the  Input  for  220  volt  AC, 
50/60  cycles, 

•  Temperature  range-operating  0  to  +55  C. 

•  Stack  anodized  aluminum  finish, 


SPECIFICATIONS 

Voltage  Output: 

adjustable  between  10-15V 
Load  Reg  u  I  a  t  i  o  n . 

2%  from  no  load  to  20  amps 
Current  Output: 

25  amps  intermittent 

(50%  duty  cycle) 

20  amps  continuous 
Ripple: 

50  mV  at  20  amps 
Weight: 

25  pounds 
Size: 

12%"  x  6%"  x  1W* 


PS25M  wired  &  tested 

PS25C  wired  &  tested  (without  meters)    .    -    .    .    , 

PS25M  Kit 

PS25C  Kit  (without  meters) 

Export  prices  slightly  higher.  Prices  subject  to  change 

AVAILABLE  AT  THESE  DEALERS; 


$169,95 
SI  49.95 
SI  49.95 
S1 29.95 


CALIFORNIA 
C  &  A  Electronic  E  n  tlfpr  I  HI .  Carson.  CA 
Electronic  Lntei  Prise*.  Rio   Linda,  CA 
SON  Else rnc,  Frame.  CA 
TalaCom  Electronic*.  San  JoH,  CA 
Wtilfom,  Ban  MltCOt,  CA 
ZacKlf  Corporation,  Vallaio,  CA 

COLORADO 
Litloning  Po*t  &  E  lact*om*gn*t  «ci.  Ouranoo.  CO 
Communication  Sp*ei*lti*l.  Aurora.  CO 

FLORIDA 
Amirvur  VYhOlCWle  Elee  ■     Miami.  FL 
Watt  i miim  s»i«  Co  ,  Ltd  .  Miami  fl 

ILLINOIS 
Klaui  Radkz,  i«c  ,  Panria,  H 
SfMcnortictv  Inc.,  Oa*  Pmwh,  IL 

INDIANA 
Communicalton  Syitann.  Bourbon,  In 

KENTUCKY 
Cartoon  Amateur  Supply,  Trenton.  KT 

LOUISIANA 
Frank  L.  Baler  Radio,  Inc.  NlwOrlum,  LA 

MASSACHUSETTS 
Tut  It  Radio  ElBCT»onic»,  Madford,  UlA 


MICHIGAN 

IM'rv   C'i     C~  r  i j  1 1 1. .   r-J ....  i  1li, .,|lt,   Ml 
Adorns  DistrjtiuHnfl  Co,,  Detroit,  Ml 
Hadlo  Supply  &  Engineering,  Detroit.  M| 

MISSISSIPPI 
CommurntiuoniSifvicn,  Philadelphia,  MS 

MfSSOURI 
Alpha  Elecijronic  Lao*   Columbia,  MO 

NEVADA 
Vagal  Radto    L*i  V*att,  NV 

NEW  YORK 

«**+y  EftactronJCL  Naw  York.  MV 
CPP  Entnrprran.  Ho***t,«»d*.  NV 

DaJmar  Electronic*.  YY   Babylon.  L-l  .  NY 
Lofller  Electronic  »_  OQtfensbuns.  NY 
VHF  Communiejitoni.  JamatTDwnt.  NY 

NORTH  CAROLINA 
Vkcken  Elacrronk*,  Durham,  NC 

OKLAHOMA 
Damck  Electronic*,   Int.,  Broken  At  tow,  OK 
Radio  Store.  Inc.  Oklahoma  City,  OK 

SOUTH  DAKOTA 
&urgh*rdt  Amitvur   Center,  WetertOwn,  SD 


TEXAS 
Teeo  Elacrr&nict,  Garland,  TX 

VIRGINIA 
Radio  Cominu"«cation6  Co  ,  Roenokt,  VA 

WASHINGTON 
AS  C  Communication*,  Saatil*.  WA 

WEST  VIRGINIA 
Communication  Byctems  Co,,  RiOHrv    rtfV 

WISCONSIN 
Amateur  Etactronic  Supply.  Milwaukee,  Wl 
Communication i  Ete'a_.  FoaiJ  pu  Lac,  Wt 

WYOMING 
Rule  ComntuhiCatHHO.  Laramie.  WY 

CANADA 
Ayra'i  L.td,  St    John*.  Nflrj    AfS  IW3 
Traeflar  DiKnbutort  Lid..  Canada  V?J1K4 

PUERTO  RICO 
EdlMlh  E  lac  Ironic*,  fnc,  Sent  urea,  PR 

EKPOH I 
C05V5CO,  trw.,  Sadui,  NY 

in  other  jr«#»  contact  VHF  Enolrreariny  dJraci. 
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DlVtSIOto  OF  BROWN /AS  £LE£TfiQWC5  CORP. 
320  WATER  STREET     •     B.NGHAfvlTON.  N.Y.  13901     •     607*723-9574 


BanmAmericahd 


Henry  H.  Cross  Wl  OOP 
111  Bird's  Hill  Ave. 
Needham  MA  02192 
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fifr  /.  J  A  regulated  supply  (12.6  V).  (a)  Rectifier,  (b) 
Regulator.  The  capacitor  on  the  output  is  a  tantalum  slug 
type,  of  any  value  over  fOuE  The  3  A  unit  will  carry  a  typical 
10  or  15  Watt  2m  transceiver.  The  82  Ohm  resistor 
constitutes  the  short  circuit  protection.  * Adjust  to  set  output 
voltage. 


This  is  a  "how-to-build- 
it"  article,  but  it  also 
includes  some  hints  in  the 
"how-to-select-parts"  area. 

The  problem  with  most 
"how-to"  articles  is  that 
nobody  ever  has  exactly  the 
right  parts*  That's  what  keeps 
the  kit  business  going. 
However,  assuming  that  you 
do  have  some  parts,  how  do 
you  find  out  if  they  are 
appropriate?  If  you  can  find  a 
suitable  transformer  (mine  is 
sufficient  for  the  cycles  you 
may  encounter  outside  the 
U.S.)  and  enough  filter  capac- 
itance, the  rest  is  sort  of 
flexible, 

I  built  my  FM  power 
supply  inside  a  4"  x  8"  x  2" 
aluminum  chassis.  Getting  the 


transformer  into  the  2" 
dimension  was  a  tight 
squeeze;  2!4"  would  have 
been  better,  and  5"  x  10"  x 
3"  would  have  been  spacious. 
The  cord,  switch,  LED  pilot 
light,  output  socket,  fuse- 
holder  and  the  TO-3  power 
transistor  went  on  one  2"  x 
4"  end,  leaving  five  faces 
blank.  Inside,  after  finding 
room  for  two  surplus  electro- 
lytic capacitors  and  the  trans- 
former, I  wired  the  circuit  on 
a  couple  of  Cinch-Jones  2012 
terminal  strips.  No  sweat;  no 
PC  board.  Save  that  jazz  for 
complicated  circuits! 

Using  a  bigger  transformer 
or  more  (thousands  of) 
microfarads  could  only 
improve  things.  The  power 
transistor  was  bolted  directly 
to  ground  and  the  aluminum 
box  provided  adequate 
cooling.  If  you  use  a  steel 
chassis,  however,  you  may 
need  some  sort  of  heat  sink, 
but  remember  that  a  silicon 
transistor  will  work  all  right 
even  when  its  case  is  uncom- 
fortably hot. 

Fig.  1  shows  the  schematic 
of  the  12  V  supply.  The 
transformer   is  nominally  35 

V  at  1.5  Amps,  center- 
tapped.  It  weighs  about  one 
kilogram,  An  18  V,  2.5  Amp 
unit  of  about  the  same  weighl 
and  size,  used  with  a  bridge 
rectifier,  would  probably  be 
satisfactory.  1  wouldn't  try  to 
use  a  12  V  transformer,  as 
there  isn't  enough  reserve  for 
low  line  voltage.  Instructions 
on  checking  out  the  alterna- 
tive transformer  you  have  on 
hand  are  given  later  in  this 
article. 

With  the  F-54X  at  a  line 
voltage  of  only  100  V,  the 
supply  put  out  3  Amps 
before  losing  regulation;  at 
105  line  volts,  4  Amps;  at 
110  V  and  up,  5  Amps,  For 
continuous  service,  two  Amps 
is  probably  the  limit,  but 
since  FM  transceivers  spend 
most  of  the  time  on  receive, 
the  low  current  works  OK. 
The  above  figures  are  for  12.6 

V  out.  For  higher  outputs, 
the  transmit  power  will 
increase,  but  the  current 
capability   al   any   particular 
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primary  voltage  will  be  less. 

Each  diode  specified  is 
rated  for  300  Amps  surge,  3 
Amps  average  and  will  stand  a 
short  circuit  long  enough  for 
the  primary  fuse  to  blow.  No 
heat  sinking  is  needed. 

The  filter  capacitors  may 
see  more  than  30  V,  so  you 
need  capacitors  rated  at 
either  35  working  volts  or  25 
working  volts /40  V  surge 
rated.  They  should  have  at 
least  2000  uF  per  Amp  of 
rated  load  (more  is  better). 

The  pass  transistor  I  used 
was  a  2N3715  (similar  to  a 
2N3055),  The  piastic  MJE 
3055  (or  any  one  of  the 
many  T0-3  size  silicon  NPN 
power  transistors)  should  he 
satisfactory. 

Although  the  regulator 
circuit  is  simple,  it  continues 
working  down  to  less  than  a 
volt  between  input  and 
output  —  this  is  unusual.  To 
keep  the  voltage  drop  down, 
the  pass  transistor  is  driven 
from  the  regulated  output 
voltage,  but  this  means  that  a 
separate  starting  circuit  (two 
resistors  and  a  diode  of  no 
particular  type)  is  needed  to 
turn  things  on  initially.  Once 
the  starting  diode  has  discon- 
nected (during  operation,  its 
cathode  is  more  positive  than 
its  anode),  the  regulator  is 
unaffected  by  the  magnitude 
of  the  unregulated  input  volt- 
age —  which  is  why  it 
wouldn't  start  without  the 
extra  circuit. 

Multistage  regulators  may 
oscillate.  Stabilize  this  one  by 
putting  10  uF  or  more 
(tantalum  type  preferred)  on 
the  output,  I  used  a  CSI3AE 
1 01 K     {100     uF,     20     V), 


Fig.  2. 

because  I  had  a  lot  of  them. 

The  PNP  driver  could 
probably  be  a  2N2905,  but 
the  1  Amp  plastic  power  tran- 
sistor (2N4918)  I  used  is 
harder  to  blow  out  and  has 
good  gain  down  to  1  mA»  I 
mounted  it  inside  the  chassis 
with  a  4-40  metal  screw  using 
the  mica  washer  provided. 
The  82  Ohm,  2  Watt  resistor 
protects  both  the  transistor 
and  the  power  supply  in  the 
event  of  a  short  on  the  out- 
put. If  you  use  higher  resis- 
tances, you'll  get  a  lower 
maximum  base  drive  to  the 
pass  transistor  and  less  short 
circuit  current. 

Depending  on  the  actual 
voltage  of  your  reference 
(zener)  diode,  you  may  have 
to  adjust  the  voltage  divider 
in  the  base  of  the  NPN 
amplifier.  I  prefer  setting 
tiling  up  with  a  soldering 
iron  and  putting  a  high  resis- 
tance across  one  or  the  other 
divider  resistor.  In  this  case,  I 
used  a  24k  Ohm  across  the 
2.7k  Ohm,  because  the 
1N753  had  only  5.9  V  drop 
at  6  mA,  If  you  put  a  1000 
Ohm  pot  between  the  two 
resistors,  with  the  2N3904 
base  hooked  to  the  arm  of 
the  pot,  it  will  still  work.  The 
capacitor  still  goes  from  base 
to  ground. 

Connect  a  capacitor  across 
the  reference  diode.  IVe  tried 
everything  from  1  to  40  uF, 
so  the  size  is  not  critical. 

Place  ceramic  disc  by- 
passes across  the  diodes  (right 
across  —  with  very  short 
leads)  to  reduce  hash  picked 
up  on  AM  broadcast  sets.  A 
number  of  commercial  sup- 
plies,   as   well  as  automotive 


alternator  diodes,  can  cause 
this  sort  of  interference. 

In  wiring  high  current 
supplies,  it  is  good  practice  to 
run  wires  from  diodes  and  the 
power  transformer  directly  to 
the  big  filter  capacitors  and 
then  run  additional  wires 
from  the  capacitors  to  the 
regulator.  Run  the  input  leads 
together  to  keep  the  stray 
field  down  -  those  wires  are 
carrying  10  Amp  pulses.  In  a 
ham  station,  it  is  also  smart 

to  filter  all  feads  for  rf;  audio 
rectification  in  a  transmitter 
power  supply  can  give  some 
strange  feedback. 

A  desigp-it-yourself  pro- 
gram is  as  follows: 

a.  Measure  the  output  volt- 
age* In  this  casel  given  12,6 
V,  I  added  1  V  for  regulator 
variations  and  15%  for  power 
line  variation,  for  a  total  of 
15,6  V  minimum  instanta- 
neous (dc  minus  ripple)  input 
to  the  regulator  at  115V. 

b.  Measure  the  load  current 
and  calculate  ripple.  For  2 
Amps,  given  4200  uF  (that 
was  what  I  had),  peak~to-peak 

voltage  =  2  x  1/120  x 
1,000,000/4299  =  3.97,  On 
that  basis,  required  dc  is  1 7.6 
V  and  rectifier  load  R  is  8.8 
Ohms. 

c.  Using  a  VOM,  check  the 
power  transformer  for  the 
following  values:  line  voltage 
=  115  V;  secondary,  no-load 
voltage  =  39  V  (10%  higher 
than  nominal};  ratio  of 
primary  to  half  secondary  - 
5.9;  dc  resistance  of  primary 
=  9  Ohms.  Primary  resistance 
reflected  into  half  secondary 
is  then  9  divided  by  (5.9)2  = 
0.26  Ohm.  Measured  second- 


ary resistance  =  1,1  Ohm;  half 
of  that  =  0.55  Ohm.  Thus  the 
series  resistance  of  the  trans- 
former is  effectively  R$  - 
0.55  +  0.26  =  0.81  Ohm.  At 
20  Amps  instantaneous,  the 
diodes  I  picked  have  a  1.2  V 
drop  with  a  slope  equal  to 
0.0 1  Ohm  at  that  point  for  a 
total  of  0,82  Ohm. 

Referring  to  the  curves,*  I 
put  in  the  ratio  Rs/R  = 
0.81/8.8  =  0.093  andCxRx 
2tt  f  =  13  with  a  result  of 
20.9  V.  From  this,  I  deducted 
the  1.2  V  dropped  in  the 
diodes  to  get  19.7  V  dc.  Since 
I  needed  1 7,6  V,  this  worked, 
leaving  an  extra  ten  percent 
to  take  care  of  transformer 
heating  (the  resistance 
increases  when  the  winding* 
get  hot}  and  nonsinusotdal 
power  line  waveforms. 

In  applications  where 
noise  and  ripple  requirements 
are  moderate,  a  grounded 
collector  pass  transistor  is 
often  convenient.  Fig.  2 
shows  the  5  V  supply  I  built 
for     a     receiver     frequency 

counter  that  used  LED  read- 
outs. The  display  added  a 
strobed  1  Amp  load  to  the 
other  drain,  putting  the 
requirements  out  of  reach  of 
the  usual  IC  units.  The 
circuit,  as  shown,  fit  the  parts 
I  had  on  hand  and  performed 
well  enough  down  to  below 
90  V  from  the  power  line.  I 
used  a  compensated  reference 
diode,  but  a  1N753  will  do  as 
well  The  FET  current  regula- 
tor (if  you  have  one  with 
iDSS  around  7.5  mA)  is  an 
improvement  over  a  1200 
Ohm  resistor,  and  of  course  a 
741  is  one  of  the  best  op 
amps  you  can  buy  for  forty 
cents.  The  driver  and  pass 
transistor  are  treated  like  the 
equivalent  parts  of  the  12  V 
regulator,  (Refer  to  previous 
discussion.)  The  power  trans- 
former was  a  Triad  F-26X, 
12.6  CT  at  2.5  Amps.  The 
10,000  uF  filter  is  no  bigger 
than  necessary,  ■ 


•Originally  from  O.  H.  Schade, 
PfRE,  July,  1943,  but  can  also  be 
found  in  the  Radiotron  Designer's 
Handbook  and,  with  some  modifi- 
cation, on  p>  108  of  the  1976 
Radio  Amateur's  Handbook. 
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This    article    describes   a 
very   useful  single  tran- 

sistor  stage  peaking  filter 
together  with  a  low  noise,  rf 
protected  preamplifier  stage. 
One  of  the  main  features  of 
the  circuit  is  that  the  overall 
gain  of  the  filter  stage 
remains  essentially  constant 
except  at  the  frequency 
which  is  to  be  peaked.  The 
peaked  frequency  can  be 
continuously  increased  in 
gain  up  to  about  20  dB  as 
compared  to  the  overall  fre- 
quency response  (about  200 
to  4000  Hz). 

The  main  application  of 
this  filter  is  to  improve 
speech  intelligibility  for  any 
mode  of  modulation,  particu- 
larly for  those  of  us  who  tend 
to  be  rather  bass-heavy. 
Simple  high  pass  filters  can, 
of  course,  remove  bass  fre- 
quencies, but  that  is  all  they 
can  do,  A  peaking  filler,  on 
the  other  hand,  can  be  used 
to  emphasize  the  so-called 
"presence"  effect  as  hi-fi 
enthusiasts  know  it.  This 
means  a  soft  peak  in  the 
overall  frequency  response  of 
a  system  around  1500-2000 
Hz,  which  adds  a  great  deal  to 
the  improvement  of  speech 
intelligibility.  By  choosing  a 
good  communications  type 
microphone  which  normally 
attenuates  frequencies  below 
300  Hz,  and  with  the  aid  of  a 
peaking  filter,  most  base- 
heavy  amateurs  can  achieve  a 
good,  solid,  communications 
speech  response  without 
sounding  unnatural  or  dis- 
torted. The  variable  gain  fea- 
ture of  the  filter  at  the  peak- 
ing frequency  allows  one  to 
adjust  the  filter  to  suit  indi- 
vidual voice  characteristics. 

A  secondary  use  of  the 
peaking  filter  circuit  in 
receiver  application  is  as  an 
audio-type  CW  or  SSB  filter. 
Admittedly,  there  are  sharp- 
er, single  frequency  IC  de- 
signs available  for  such  filters 
using  also  only  RC  compo- 
nents, but  the  filter  design  to 
be  shown  can  be  made  both 
variable  in  frequency  (over  a 
narrow  range)  and  variable  in 
peaking  amplitude.  Thus,  by 
connecting  tn  series  two  such 
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You  Can  Sound  Better 

with 
Speech  Pre-emphasis 


-  -  a  simple  circuit  which 
will  work  wonders 


filter  stages  which  tune 
500-1 500  Hz,  one  can  peak  a 
single  audio  frequency  with 
both  stages  with  sharper 
selectivity,  or  any  one  of  two 
audio  frequencies  indepen- 
dently with  variable  gain, 
depending  upon  how  QRM 
conditions  vary. 


The  circuit  of  the  com- 
bined preamplifier  and  filter 
stage  is  shown  in  Fig,  1  (  The 
microphone  preamplifier  is 
especially  suited  for  low  to 
medium  impedance  dynamic 
microphones,  but  it  will  work 
well  with  almost  any  imped- 
ance microphone.  The  ferrite 
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Fig,  /.  Circuit  of  the  complete  unit.  First  two  stages  are  a  low 
noise  preamp  followed  by  a  constant  gain  peaking  stage. 


beads,  a  low  Q  1  mF  electro- 
lytic coupling  capacitor,  the 
10k  resistor  and  the  200  pF 
base  to  emitter  bypass  in  the 
input  stage  all  are  designed  to 
keep  rf  out.  Assuming  the 
preamplifier  and  filter  stage 
are  mounted  in  a  separate 
shielded  enclosure,  no  rf 
problems  should  be  encoun- 
tered. The  200  pF  base  to 
emitter  bypass  is  a  nominal 
value.  For  2  meter  usage,  a 
100  pF  with  very  short  leads 
is  better,  For  80  meters,  the 
capacitance  might  be  in- 
creased up  to  330  or  470  pF. 
The  rest  of  the  preamplifier 
stage  Is  designed  for  low  noise 
amplification  with  a  gradual 
roll-off  below  200  Hz  and 
above  4000  Hz.  If  a  still 
sharper  roll-off  is  desired  on 
the  low  frequency  end,  try 
reducing  in  value  the  1  mF 
input  coupling  capacitor  to 
the  filter  stage.  But,  keep  the 


input  coupling  capacitor  an 
electrolytic  type.  The  low  Q 
of  such  type  capacitors  offers 
better  protection  against  rf 
feedback  effects  than  disc 
ceramic  or  paper  types. 

The  HEP  738  peaking 
filter  stage  makes  use  of  a 
parallel  T  network  (R1-R3 
and  C1-C3)  as  its  primary 
element  with  the  rest  of  the 
circuitry  arranged  around  El 
to  provide  a  feedback  ar- 
rangement for  peaking  while 
the  overall  stage  gain  remains 
essentially  constant.  The 
values  shown  will  produce  a 
peaking  frequency  of  about 
1500-2000  Hz.  The  exact 
peaking  frequency  for  trans* 
mining  application  does  not 
seem  to  be  too  important  if  it 
fails  within  this  range.  Thus, 
nominal  10%  tolerance  com- 
ponents for  the  network  ele- 
ments will  suffice.  If  one 
wants  to  use  the  filter  stage  as 
a  selective  filter  for  receiving 
purposes,  component  toler- 
ances should  be  held  to  5%  or 
less.  The  peaking  frequency 
can  be  raised  or  lowered  as 
desired  by  adjustment  of  the 
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Fig.  2.  The  reason  why  boosting  the  frequencies  around 
1500-2000  Hz  gives  the  effect  of  better  intelligibility  to  voice 
communication  circuits. 


values  in  the  basic  T  network. 

The  formula  for  the  peaking 

frequency  is  equal  to: 

i 

2?r  x  CI  x  R2 
where    R2  equals   R3,   R1    is 
half  the  value,  C1  equals  C3, 
and  C2  is  twice  the  value. 

The  50k  peaking  frequen- 
cy amplitude  potentiometer 
will  allow  adjustment  from  a 
flat  response  (microphone 
plus  preamplifier  shaped 
response)  to  one  where  the 
approximate  1500-2000  Hz 
range   is   boosted  from  0-20 


dB,  The  determination  of 
how  much  peaking  effect  to 
use  is  necessarily  a  subjective 
one.  Probably  the  best  meth- 
od to  use  is  to  make  a  tape 
recording  using  good  quality 
equipment  at  different  peak- 
ing levels  and  request  on- the- 
air  comments.  Make  the 
receiving  operator,  however, 
reduce  the  af  or  rf  gain  on  his 
receiver  to  a  level  where  you 
are  just  intelligible  under 
ordinary  modulation  condi- 
tions. The  use  and  proper 
adjustment  of  the  filter  will 


not  make  the  difference 
between  a  marginal  and  a 
solid  QSO,  but  in  most  cases 
it  will  definitely  add  a  notice- 
able degree  of  intelligibility 
and  communications 
"punch"  to  the  audio  on  any 
phone  transmission.  The  rea- 
son why?  There  is  no  simple 
answer  to  this,  although  text- 
books such  as  Reference  Data 
for  Radio  Engineers,  Fifth 
Edition,  Chapter  35,  will  pro- 
vide all  sorts  of  interesting 
data  on  human  hearing  versus 
frequency  of  transmission. 
Perhaps  one  of  the  most 
interesting  charts  is  that 
shown  in  simplified  form  in 
Fig.  2.  It  shows  equal  loud* 
ness  contours  versus  intensity 
for  different  frequencies.  The 
curve  is  generalized,  of 
course,  because  of  the  varia^ 
lions  in  hearing  with  age,  etc. 
But  notice  the  marked  sensi- 
tivity of  the  ear  around  2000 
Hz.  Raising  the  level  of  sound 
transmission  at  this  frequen- 
cy, where  the  normal  ear  is 
most  sensitive,  will  create  the 
effect  of  a  louder  and  more 
intelligible  signal.  ■ 
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visiting  views  from  around  the  globe 


t 'row page  It 

the    transmitters,    the    Scandinavian 
countries  were  especially  hard  hit  by 


the  noise  with  their  radio  communica- 
tions being  almost  completely  wiped 
out.  They  poured  a  continuous  stream 
of  complaints  into  the  Soviet  Union. 


A  source  at  the  State  Department 
called  the  Soviet  statement  "encour- 
aging." but  declined  to  speculate  on 
the  reason  for  it  He  said  that  despite 
the  admission,  the  formal  complaint 
was  sent. 

Articles  about  the  noise  appeared  in 
newspapers  throughout  the  world. 
Govemmeni  sources  were  surprised 
about  the  great  degree  of  publicity 
that  was  generated. 

The  "Big  No  be"  is  only  the  tip  of 


the  iceberg  regarding  interference. 
FCC  files  currently  contain  over  300 
pending  cases  of  alleged  international 
interference, 

Whether  the  noise  will  be  gone  for 
good  is  a  fact  that  remains  to  be  seen. 
Propagation  study  or  transmitter  test, 
the  foibles  of  international  politics  are 
involved.  We  may  not  have  heard  the 
end  yet. 

Stan  Miastkowski  WA1UMV 
Associate  Editor 


HF-Texas  Style 


As  reported  last  month,  a  series  of 
raids  in  the  Baltimore  area  late  in 
October  netted  over  sixty-five  thou- 
sand dollars  worth  of  radio  equip- 
ment. The  engineer  in  charge  of  the 
Baltimore  FCC  office,  Robert  Mroz, 
told  73  that,  of  19  HFers  raided, 
criminal  charges  were  brought  against 
18  by  the  US  Attorney's  office,  Each 
was  charged  with  between  9  and  33 
counts  of  illegal  use  of  radio  trans 
mitters,  punishable  by  fines  of  up  to 
$500  per  day.  per  violation.  One  of 
those  involved  was  a  General  class 
ham.  Administrative  action  has  been 
taken  against  his  license. 

EaHy  in  December,  a  single  raid  in 


Delaware  resulted  in  the  confiscation 
of  HF  equipment  worth  $1200,  as 
well  as  a  CB  unit  that  was 
illegally  modified  for  40  channel  use, 
FCC  engineer  Mroz  said  the  office  of 
the  US  Attorney  is  helping  the  Com- 
mission catch  the  illegal  operators 
through  c  our  k.m.i  i  ion  with  FCC 
authoring  In  I  lie  case  of  the  Dela- 
ware raid,  a  search  and  seizure  order 
was  issued  the  same  day  the  HFer  was 
located  by  an  FCC  monitoring  station. 
In  mid  November,  two  FCC  agents, 
six  US  marshals,  and  ten  police  offi- 
cers raided  a  home  in  Houston  TX. 
They  confiscated  20  linear  amplifiers 
ranging  in  power  from  250  Watts  to  a 


6000  Wart  homebuilt  unit  using  tele- 
vision transmitter  tubes.  At  press 
time,  charges  were  pending  against 
three  men  in  connection  with  the  raid, 
Houston  engineer- in -charge  Allan  Kan 
trail  said  that  it  was  believed  that  one 
of  those  facing  charges  was  selling  the 
1 1 near s  to  fellow  HFers.  He  added  that 
a  group  of  neighbors  applauded  the 
confiscation,  as  television  reception  in 
the  neighborhood  had  been  disrupted. 
Kant  rail  told  73  that  the  Houston 
office  faces  an  extremely  severe  prob- 
lem in  dealing  with  illegal  activity 
because  the  Texas  area  has  the  highest 
concentration  of  CBers  in  the  coun- 
try. The  city  of  Houston  has  the 
greatest  number  of  CB  licenses  of  any 
city  in  the  United  States,  according  to 
the  FCC.  Kan  trail  said  his  "greatest 
headache"  is  the  use  of  finears.  A  few 
years  ago,  power  levels  of  one  to  two 
hundred  Watts  were  common.  But 
with  the  increase  in  activity,  illegal 
operators  have  had  to  go  to  higher  and 
higher  power  in  an  effort  to  drown 
one  another  out. 


Along  with  the  outof-band  activity 
and  linear*,  the  FCC  engineer  added 
there  has  been  a  huge  increase  in 
profanity  and  threats  over  the  air, 
which  has  resulted  in  beatings,  s tab- 
bin  gs,  shootings  and  even  murder 

Kan  trail  hopes  that  a  large  public 
service  effort  on  the  part  of  the 
Houston  office  will  help  to  educate 
the  public  about  FCC  enforcement 
operations  and  the  results  of  illegal 
activity.  In  one  recent  case,  FCC 
personnel  spoke  to  a  gathering  of  over 
5000  CBers, 

Despite  a  shortage  of  enforcement 
officiate  and  monitoring  equipment, 
FCC  officials  do  not  intend  to  let  the 
illegal  activity  continue.  Raids  and 
prosecutions  are  expected  10  con- 
tinue. In  fact,  after  the  recent  raids  in 
Baltimore,  FCC  engineer  Mroz  said 
that  as  of  year's  end  there  were  "no 
HFers  operating  in  the  state  of  Mary 
land." 

VterrenElly  WATGUD 
Associate  Editor 
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Fig.  2.  Grounding  technique. 
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Amateur  radio  operators 
i  are  familiar  with  Morse 
code,  but  how  many  have 
taken  the  time  to  learn  the 
National  Electrical  Code 
(NEC)?  The  purpose  of  this 
article  is  to  familiarize  you 
with  the  provisions  of  the 
NEC  and  how  they  apply  to 
the  amateur  radio  station  and 
to  give  you  some  common 
sense  applications  of  these 
rules*  Compliance  with  these 
rules,  by  the  homeowner 
ham,  could  prevent  the  loss 
of  both  home  and  fire 
insurance.  Many  insurance 
policies  contain  the  clause 
that,  if  fire  occurs  and  the 
investigation  shows  NEC 
violations,  benefits  payable 
under  the  policy  may  be 
disallowed.  Ignoring  the 
insurance  requirements,  the 
NEC  provides  for  a  safe  and 
efficient     installation     and 


should     be     given     serious 
consideration  by  the  ham. 

ANTENNA  SYSTEMS  - 
GENERAL 

Material 

To  comply  fully  with  the 
NEC,  the  antenna  must  be 
comprised  of  hard-drawn 
copper,  bronze,  aluminum- 
alloy,  copperclad  steel,  or 
other  high  strength,  corrosion 
resistant  material.  Soft-drawn 
or  medium-drawn  copper 
may  be  used  for  lead-in 
conductors  where  the 
maximum  span  between 
points  of  support  is  less  than 
35  feet.  Table  1  shows  the 
required  size  of  conductors 
for  amateur  receiving  and 
transmitting  antenna  systems. 
As  you  can  see,  most  spans 
will  require  at  least  number 
14  wire. 


Outdoor  antennas  and 
lead-in  conductors  (including 
vertical  antennas  and  dipoles) 
shall  be  securely  supported. 
The  antenna  must  not  be 
attached  to  any  electrical 
service  mast  or  po!e  (this 
includes  utility  and  telephone 
poles).  No  antenna  can  be 
mounted  on  a  pole  or  similar 
structure  carrying  electrical 
light  or  power  cables  of  more 
than  250  volts.  The  antenna 
and  its  supports  should  be 
located  far  enough  away  from 
the  various  power  lines  that 
in  the  event  that  the  antenna 
or  support  falls,  contact  with 
these  power  lines  will  be 
avoided. 

To  apply  this  rule  for,  for 
example,  a  21  foot  vertical, 
locate  your  antenna  so  that  if 
you  were  to  visualize  it  as  the 
center  of  a  circle  with  a 
radius  of  21  feet,  at  no  point 
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in  that  circle  would  you  find 
a  power  carrying  cable.  If  you 
are  able  to  find  a  clear  21 
foot  radius,  you  have  found 
the  best  location  for  your 
mast. 

A  sturdy  mount  and 
enough  guy  wires  to  provide 
the  necessary  strength  to 
withstand     ice     and     wind 

loading  conditions  should  be 
installed.  The  guy  wires 
should  be  located  well  away 
from  overhead  conductors  of 
electrical  light  and  power 
circuits. 

Avoidance  of  Contact  With 
Other  Conductors 

Outdoor  antenna  and 
lead-in  conductors  from  the 
antenna  to  a  building  should 
not  cross  over  electric  light  or 
power  circuits  and  should  be 
routed  well  away  from  these 
power  lines  to  preclude 
accidental  contact  If  proxim- 
ity to  power  service  con- 
ductors carrying iess  than  250 
volts  cannot  be  avoided,  there 
must  be  at  least  two  (2)  feet 
of  clearance. 

The  code  recommends 
that  these  antenna  conduc- 
tors be  installed  in  such  a 
manner  that  they  neither 
cross  over  nor  pass  under 
power  carrying  conductors. 
The  reasoning  is  sound:  In 
the  event  that  your  conduc- 
tor was  above  the  power  line 
and  fell,  it  would  short  the 
power  cable  and  impress  high 
voltages  into  your  antenna 
system  and  allied  equipment 
Conversely,  if  your  cable  was 
below  the  power  line  and  it 
fell ^  the  power  conductor 
would  short  to  your  system 
and  again  impress  a  voltage 
on  your  system,  causing  a 
safety  hazard. 

Splices 

Any  and  all  splices  on  the 
span  should  be  made  with 
approved  splicing  devices  and 
offer  a  firm  mechanical  joint 
Soldering  may  ordinarily  be 
expected  to  weaken  the 
conductor.  One  method  is  to 
use  an  antenna  insulator  (as 
shown  in  Fig.  1)  and  jumper 
between  the  two  sides.  This 
will  provide  a  firm  mechan- 
ical connection  as  well  as  an 
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electrical  path.  Several  layers 
of  electrical  insulating  tape 
may  be  applied  to  the  splice 
if  desired. 

Grounding 

The  NEC  requires  that 
masts  and  supporting  struc- 
tures be  permanently  and 
effectively  grounded  with  no 
splice  or  connections  made  to 
the  ground  wire.  The  easiest 
method  of  providing  a  good 
ground  is  taken  from  the  tele- 
phone company  and  requires 
that  a  conductor  of  at  least 
AWG  1 2  (copper)  or  AWG  8 
(aluminum)  be  run  from  the 
mast  to  the  cold  waterpipe. 
The  lawn  sprinkler  faucet 
located  on  the  outside  of 
many  homes  is  a  good  termi- 
nation point  for  our  ground. 

In  order  to  use  this 
system,  you  must  first  verify 
that  there  is  a  direct  metallic 
path  through  the  cold  water 
pipes.  A  visual  inspection  will 
show  you  if  you  have  metal 
or  plastic  pipes.  Assuming 
that  you  have  metal  pipus, 
follow  them  to  the  water 
meter. 

Use  your  ohm  meter  to 
verify  an  electrical  path 
through  your  water  meter. 
This  is  necessary  because 
certain  water  meters  have  an 

insulated  coupling.  If  you  do 
not  have  a  metallic  path 
through  the  meter,  refer  to 
Fig.  2  and  sand  or  file  an  area 
at  least  two  inches  wide 
around  the  pipes.  Coat  this 
shiny  area  liberally  with  Vase- 
line and  install  two  grounding 
clamps  (one  on  each  side  of 
the  meter).  Run  a  conductor 
of  at  least  AWG  14  between 
the  two  clamps  and  connect 
the  ends  of  this  wire  to  the 
clamps.  You  have  now  made 
a  metallic  path,  and  can  use 
the  outside  faucet  fitting  for 
your  ground  termination 
point  Prepare  this  pipe  in  the 
same  manner  as  you  prepared 
your  water  pipe  bridge  and 
fasten  your  ground  wire 
securely  to  the  ground  clamp. 
Alternatively  (in  the  case 
of  plastic  water  pipe),  drive  a 
ground  rod  into  the  ground 
and  connect  the  ground  wire 
firmly  to  the  rod.  Because  of 
the   differences   in  soil   resis- 


tance, the  water  pipe  method 
of  grounding  is  recommended 
wherever  feasible. 

Lead-in  Conductors 

Lead-in  conductors  for 
amateur  radio  stations  shall 
be  at  least  as  large  as  the 
antenna  conductor  shown  i  i 

Table  1#  For  example,  a  Ion, 
vire  antenna  fed  with  a  singli 
\  ire  should  carry  the  same 
s  zed  conductor  for  the 
antenna  and  the  lead-in  (15} 
i  x>t  antenna  -  AWG  14). 

CONNECTIONS  TO 
BUILDING  AND  SYSTEM 

Clearance  on  Buildings 

The  antenna  conductors,  if 
attached  to  the  building, 
should  be  firmly  mounted 
clear  of  the  surface.  These 
standoff  insulators  must 
provide  three  inches  of  space 
tetwecn  the  wall  of  the  build- 
ing and  the  conductor.  In  the 
case  of  a  permanently  and 
effectively  grounded  wire 
enclosed  in  a  continuous 
shield  (coax),  the  three-inch 
requirement  is  negated. 

Entrance  to  a  Building 

Except  in  the  case  of 
coaxial  feed  lines,  all  lead-ins 
should  enter  the  building  by 
one  of  the  following  meth- 
ods: 

1 .  Through  a  rigid, 
noncombustible  insulat- 
ing tube  or  bushing* 

2.  Through  an  opening 
provided  for  that 
purpose  in  which  the 
entrance  conductors  are 
firmly  secured  to  pro- 
vide a  clearance  of  at 
least  two  inches. 

3.  Through  a  drilled 
window  pane* 

Safety  and  Protection 

Protect/on  Against  Con- 
tact: Each  conductor  of  the 
outdoor  antenna  should  be 
located  in  such  a  manner  that 
accidental  contact  with  them 
is  difficult  or  impossible, 

L  igh  tn  ing  A  rrestors  — 
Transmitting  Stations;  Each 
conductor  of  an  outdoor 
antenna  should  be  provided 
with  some  method  of  static 
charge  drain  (either  a  switch 
or    lightning    arrestor).    The 


Material 
Hard-drawn  Copper 


Minimum  St*e  of  Conductors  When 
Maximum  Open  Span  Length  is 
Less  than  1 50  feet  Over  150  feet 


Copperclad  steel,  bronze,  or 
other  high  strength  material 


14 


14 


10 


12 


Table  L  Amateur  station  antenna  conductors. 


only     exceptions     to     this 
requirement  are  as  follows: 

1.  Where  the  conduc- 
tor is  protected  in  a 
continuous  metallic 
shield  (coax)  and  is  per- 
manently and  effec- 
tively grounded, 

2,  Where  the  antenna  is 
permanently  and  effec- 
tively grounded, 

System    Grounding    Require* 
ments 

Grounding  systems  for  the 
transmitter  and  the  receiver 
follow  the  same  basic  rules 
set  forth  in  the  section  on 
antenna  grounding.  However, 
the  size  of  the  conductor 
must  not  be  less  than  AWG 
10  (copper)  or  AWG  8 
(aluminum). 

Interior  Installations 

It  is  advisable  to  have  a 
separate  power  line  for  radio 
transmitting  equipment. 
Ideally  this  should  be  run  in 
separate  conduit  or  Bx 
(consult  local  electrical  code) 
and  separated  from  the 
normal  house  power  wiring 
by  at  least  four  inches.  This 
circuit  should  be  fused  and 
the  conductors  capable  of 
carrying  the  rated  current 
load.  Past  experience  in 
installations  has  shown  that  if 
one  takes  the  entire  current 
requirement  and  allows  about 
a  25%  safety  factor  for  future 
expansion,  this  total  figure 
will  give  a  much  more  realis- 
tic guideline  to  the  choice  of 
conductors.  For  example,  if 
we  calculate  that  our  total 
current  drain  is  15  Amps  and 
we  allow  an  additional  5 
Amps  for  future  expansion, 
we  arrive  at  a  figure  of  20 
Amps.  The  wire  table  shows 
that  the  best  choice  of  wire 
size  for  this  load  would  be 
AWG  12.  Fusing  should  also 
allow  for  this  current  level 
but   should    not  exceed    the 


current  carrying  capacity  of 
the  wire  chosen. 

Transmitters  -  General 

The  transmitter  should  be 
enclosed  in  a  metal  frame  and 
have  a  barrier  (either  panel  or 
mesh)  separating  the  inner 
works  from  external  contact 
(The  transmitter  cabinet 
fulfills  this  requirement.) 

All  external  metallic 
handles  and  controls  acces- 
sible to  operating  personnel 
should  be  effectively 
grounded. 

No  circuit  in  excess  of  150 
volts  should  have  any  con- 
trols or  parts  which  carry  this 
voltage  exposed. 

All  access  doors  should  be 
provided  with  interlock 
switches  which  will  dis- 
connect voltages  in  excess  of 
350  volts  when  these  doors 
are  opened 

SUMMARY 

We  have  explored  the  code 
and  seen  that  many  of  its 
requirements  are  founded  on 
safety.  It  would  be  wise  to 
abide  by  the  dictates  of  the 
NEC,  This  will  increase  the 
safety  and  efficiency  of  your 
operation.  Using  common 
sense,  a  grounding  rod  and 
interlocks  on  your  transmit- 
ting equipment  will  help 
avoid  injuries  and  enhance 
your  enjoyment  of  amateur 
radio. 

Before  implementing  these 
rules,  check  with  your  local 
electrical  inspector  and  get  a 
copy  of  your  local  electrical 
code*  There  may  be  some 
deviations  from  the  NEC, 
and,  in  order  to  be  safe  and 
legal,  you  must  be  aware  of 
all  local  as  well  as  national 
electrical  code  requirements 
as  they  apply  to  amateur 
radio  stations- 
Remember,  the  code 
complying  station  is  a  safe 
station  ...  so  let's  code  it.  ■ 
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Because  of  the  very 
nature  of  our  amateur 
hobby,  we  have  more 
inventors  per  banquet  table 
than  at  any  other  conven- 
tions. Inventors  bring  up  the 
idea  of  patents.  Patents  bring 
up  thoughts  of  publications 
from  the  Commissioner  of 
Patents,  like:  "Rules  of 
Practice/'  "Answers  to 
Questions  Frequently  Asked 
About  Patents/1  "Patent 
Laws/'  "General  Information 
Concerning  Patents/ '  "Office 
Consolidation  of  the  Patent 
Act/1  "Guide  for  Patent 
Draftsmen,"  and  so  on,  tittle 
of  which  I  want  to  mention 
here. 

Besides  completing  a 
course  on  patents  and  their 
management,  I  have  seven 
patents,  an  eighth  applied  for, 
several  abandoned,  one 
infringed  and  the  usuality  of 
none  producing  an  income. 

What  Is  A  Patent? 

Your  patent  is  a  legal 
document  proving  that  you 
first  made  public  a  "new  and 
useful  device,  process  or 
plant"  and  therefore  can 
legally  go  to  court  and  "start 
an  act  ion"  against  someone 
else  who  refuses  to  recognize 


your  monopoly  rights  so 
granted.  In  this  court  action 
you  are  alone.  The  govern- 
ment will  not  help  you. 

Your  patent  (and  its 
rights)  is  a  thing  which  you 
can  sell  entirely,  or  in  part,  or 
license  out  under  any  kind  of 
restrictions,  or  keep  all  to 
yourself.  It  lasts  17  years 
from  its  "date  of  issue," 

What  Does  It  Entitle  Me  To? 

For  17  years,  if  you  do 
not  dispose  of  it,  it  entitles 
you  to  charge  all  the  traffic 
will  bear  upon  all  those  who 
will  commercially  use  your 
patent.  It  lets  you  spend  a 
fortune  in  each  court 
"action,"  If  you  are  "small" 
and  it  is  "big,"  you  can 
expeci  some  legal  rough-and- 
tumble  action  with  it  before 
the  end  of  1 7  years.  You  can 
sue  up  to  triple  damages  on 
infringers,  who  will  be  ready 
for  you.  They  may  counter 
with  a  suit  that  proves  that 
your  patent  is  invalid,  for 
some  little  oversight.  Then 
you  are  entitled  to  pick  up 
the  heavy  court  costs. 

How  Do  I  Proceed? 

Be    sure    that    you    have 


something  which  is  "new  and 
usefuL"  Send  $3.25  to  the 
Superintendent  of  Docu- 
ments, Washington,  D.C 
20402,  for  a  copy  of  "Patent 
Attorneys  and  Agents  Avail- 
able to  Represent  Inventors 
Before  the  U.S.  Patent 
Office/' 

Find  the  nearest  several 
patent  attorneys,  who  do  not 
advertise,  and  write  or  call 
each,  asking,  <lDo  you  handle 
electronic  patent  applications 
for  private  inventors?"  Do 
not  use  an  attorney  who 
discourages  a  preliminary  visit 
by  you. 

You  will  have  to  trust  this 
attorney  in  many  facets.  Be 
sure  he  has  a  good  reputation. 
Inquire  around.  Ask  him  who 
he  has  worked  for  in  the  past 
and  talk  to  them. 

You  cannot  assay  the 
market  for  your  item  by 
yourself.  You  are  loo  biased. 
You  must  use  friendly  advice. 
I'll  tell  you  now  that  it  will 
be  darker  than  your  outlook. 
Companies  spend  heavily  to 
introduce  new  items.  Is  yours 
worth  it? 

Is  It  Patentable? 

A     "search"     by     your 


Getting  a  Patent  -- 

It  Really  Worthwhile? 


-  -  how  to  do  it,  if  you  really  want  to 
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attorney's  agent  in 
Washington  will  cost  up  to 
$100.  It  will  pop  up  with 
patents  back  to  the  last 
century  (which  were  better 
than  your  idea)  or  a  diagram 
from  the  pages  of  73 
Magazine  which  is  completely 
unrelated,  you  point  out. 

I  "invented"  a  terrific 
navigational  device  for  the 
last  200  feet  of  a  plane's 
descent  onto  a  runway  (using 
7  kHz  and  9  kHz  whole  field 
loops}  only  to  find  it  had 
been  "issued"  the  very  day  I 
"invented"  iL  (Yes,  I'm  good 
at  ESP,  giving  demonstrations 
at  conventions.)  However,  Lhe 
real  inventor  has  not  gotten  it 
onto  the  market.  It  is  simple, 
foolproof,  unobstructive, 
workable  in  a  power  dead 
plane,  inexpensive,  and  on 
and  on,  but  it  expired  in 
1961,  unused. 

Is  It  Competitive? 

If  your  invention  costs 
more  and  does  less,  you  are 
dead.  If  it  costs  less  and  does 
more,  you  still  have  only  a 
fighting  chance.  It  has  to  be 
much  better  on  the  market 
than  what  is  there  now,  or 
you  will  not  even  gel  a 
hearing.  Even  if  it  is  good, 
who  is  going  to  risk  his 
present  profits  to  see  if  the 
crazy  consumers  will  do  him 
much  better  on  your  item? 

Who  Will  Market  It? 

A  company  with  back 
orders  now  may  tell  you  to 
go  away.  A  weak  company 
may  tell  you  that  it  cannot 
afford  the  big  risk  to  tool 
over  to  your  invention.  A 
speech  compressor  company 
doesn't  care  about  your  new 
antenna  system. 

Your  best  marketer  is  your 
own  company,  and  the  best 
patent  is  one  developed  for 
your  own  company  to 
advance  on  from  its  present 
successful  position, 

Patents  from  outside  a 
company  are  immediately 
suspect.  They  are  not  in  line 
with  plans.  They  can 
embarrass  the  company 
engineers.  The  claims  may 
not  be  well-written  for  their 
uses. 


Where  Is  A  Patent  Attorney? 

He  is  on  the  other  end  of 
your  phone  or  letter,  or  in 
court.  If  he  does  not  go  to 
court  for  his  clients,  he  may 
not  be  able  to  help  when  you 
most  need  someone  who 
understands  all  of  your 
patent. 

He  is  in  there  working 
with  you  on  your  selling  or 
licensing  agreement  (in  his 
office,  not  yours).  Your 
regular  lawyer  is  not  very 
informed  on  patents.  Patent 
laws  are  in  a  world  by  them- 
selves. 

If  you  cannot  spare  a 
thousand  dollars  and  a 
hundred  hours  per  patent 
application,  don't  start.  There 
are  filing  fees,  artist  fees, 
attorney  fees,  and  final  fees, 
at  least,  on  top  of  mail  and 
phone  and  travel  in  business 
hours. 

Less  than  one  quarter  of 
one  percent  of  patents 
'Issue"  on  the  first  ''action1' 
by  the  Patent  Office  "exam- 
iner." However,  my  Box 
Diagonal  Antenna  did,  and 
this  saved  mc,  perhaps,  $200 
in  additional  fees.  My 
attorney  and  I  would  have 
had  to  argue  around  the 
examiner's  "action'1  with  a 
new  "response "  male  rial,  if  I 
could,  or  "abandon"  the 
whole  thing.  Sorry,  no 
refunds. 

The    attorney,    if    he    is 

experienced  in  working  for 
corporations,  can  do  an 
excellent  job  for  you.  If  he  is 
an  advertising  attorney,  he 
cannot  show  you  that  one 
half  of  one  percent  of  his 
inventors  have  ever  made  a 
profit  on  any  one  of  their 
patents.  Most  of  the  cor- 
porate patents  are  credited 
with  netting  $1,  or  more. 
Think  about  it. 

What  Do  I  Claim? 

Your  attorney  will  have  to 
rewrite  what  you  claim  in 
language  you  can  scarcely 
understand.  What  you 
display,  but  do  not  claim,  is 
gone.  What  you  claim,  but 
which  the  examiner  "dis- 
allows1   or  "rejects,"  is  lost. 
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Fig.  7.  The  Bonadio  Automatic  Distortion  Control,  Patent 
-2t634f339.  The  tap  position  is  at  the  null  of  detection,  with 
distort  ion- free  output.  Any  distortion  will  produce  a  detected 
signal  at  this  setting,  and  can  be  used  for  automatically 
controlling  (he  dislordon  level. 


When  your  claims  are  long 
and  have  many  conditions, 
they  are  "narrow"  and  cost 
more  for  attorney's  fees  than 
they  are  worth  to  you  or 
anybody  else. 

The  only  test  of  a  patent  is 
in  court,  which  you  would 
rather  not  invite.  A  good 
patent  is  in  a  newer  field,  like 
electronics,  rather  than 
mechanics,  and  has  no  near 
misses  in  the  "search,"  no 
near  collisions  with  the 
"examiner's  actions,"  has  a 
few  adjustments  of  the 
1  'claims"  to  satisfy  the 
examiner,  and  covers  all 
possible  variations  by  an 
"omnibus  claim,"  which 
covers  the  field  like  a  tent. 

How  Secretive  Must  I  Be? 

Ask  your  patent  attorney. 
On  a  simple  patent,  he  may 
have  you  out  hawking  it  after 
it  has  been  filed  for  three 
months  or,  if  it  is  a  compli- 
cated patent,  after  six  months 
from  filing  date.  After  you 
file  an  application,  a  later 
similar  filing,  by  another 
inventor,  produces  an  "inter- 
ference." The  later  inventor 
must  prove  that  he  was 
**  diligent"  in  getting  his 
application  filed,  even  while 
he  must  also  show  that  he 
actually  invented  it,  or 
* 'reduced  it  to  practice" 
before  you  did.  He's  got 
troubles. 

My  fastest  invention  took 
months  to  prepare  for  filing, 
only  23  months  in  the  Patent 
Office,  and  issued  July  I, 
1969.  It  had  no  extra 
"actions"  and  "responses," 
which  could  extend  a  few 
years  its  time  while 
"pending." 


After  your  patent  attorney 
has  notified  you  of  your 
filing  date  and  number,  you 
must,  in  public,  refer  to  your 
invention  as  "patent  applied 
for,"  either  by  a  note  in  the 
text  or  by  putting  that  phrase 
on  the  item  for  sale,  or  you 
can  lose  your  rights. 

Later,  after  the  examiner 
has  allowed  one  or  more 
claims,  you  must  refer  to  it  as 
"patent  pending/*  Actually, 
you  may  obtain  more  claims 
many  months  later,  and  then 
"issue"  six  months  or  more 
after  that. 

As  soon  as  you  conceive  it, 
or  even  before,  you  can 
contract  to  sell  it,  say,  to 
your  employer,  as  part  of 
keeping  your  good  job.  Have 
your  patent  attorney  do  all 
the  contract  paper  work,  even 
if  your  company  has  its  own 
patent  attorney.  Yours  will 
earn  his  pay  for  you. 

If  it's  a  company  patent, 
you  may  get  a  guaranteed 
first  option  on  any  job  in  the 
company  for  which  you  can 
qualify,  during  the  life  of  the 
patent.  You  might  extend 
this  to  your  child,  and  even 
to  your  family,  if  the  patent 
is  valuable  in  keeping  the 
company  going.  This  type  of 
payment  can  be  a  bigger 
reward  than  any  cash  outlays 
that  the  company  can  afford. 

This  department  is  where 
your  patent  attorney's  talents 
will  show  up  —  trust  him. 

What's  An  Interference? 

It's  a  signal  that  two  minds 
are  on  the  same  idea  and  filed 
patent  applications  at  nearly 
the  same  time.  If  you  filed 
second,  save  your  money. 
Abandon  it  right  there. 


If  you  filed  first,  and  the 
other  party  is  in  a  company 
which  was  planning  to  use  it, 
you  have  a  captured 
audience.  Have  your  attorney 
contact  them  at  once  to  see 
about  improving  the  claims  to 
satisfy  them  and  to  license 
the  application  to  them  the 
best  way  your  attorney  can. 

What     If    My     Claims     Are 
Rejected? 

Then  you  have  wasted 
considerable  time  and  money. 
Forget  it.  Abandon  it.  A  true 
inventor  has  more  good  ideas 
than  he  can  afford  to  try  and 
probably  has  an  application 
brewing  at  all  times. 

Should  I  File? 

This  question  finally  has 
to  be  answered.  If  you  are 
working  in,  for,  or  with  a 
company  which  will  use  the 
patent,  by  all  means,  yes.  If 
you  have  a  financial  backer, 
whom  you  do  not  have  to 
repay  (by  a  contract 
approved  by  your  patent 
attorney),  again,  yes.  How- 
ever, if  you  are  like  the  220 
private  inventors  who 
attended  an  inventors' 
convention  in  Cleveland,  who 
all  agreed  that  none,  repre- 
senting about  400  patents, 
had  made  a  profit  on  any  one 
patent,  the  answer  is  no. 

The  typical  private  patent 
covers  an  invention  which  not 
enough  people  either  need, 
want,  will  pay  for,  or  will 
switch  over  to.  This  typical 
home  invented  patent  does 
not  fit  in  with  any  manu- 
facturer's planned  progress 
sion. 

If  your  patent,  like  my 
Automatic  Distortion  Control 
(Patent  #2,634,339),  can  be 
buried  in  a  large  electronic 
device,  forget  it  as  a  private 
invention.  I  c^in  show  how  I 
was  invited  by  the  military  to 
sue  for  damages;  they  even 
gave  me  the  contract 
numbers.  Two  manufacturers, 
whose  names  you  know,  have 
used  the  ADC.  Possible 
royalties  are  not  worth  the 
tens  of  thousands  of  dollars  I 
would  have  to  risk  to  fight 
the  cases. 

The     Bonadio    Automatic 
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Distortion  Control  is  the 
ultimate  in  electronic  simpli- 
city, a  desirable  patent  trait. 
In  Fig.  1  there  is  a  blocking 
capacitor,  or  two;  a  bridging 
resistor  between  input  and 
output  of  a  tube,  valve  or 
transistor;  a  tap  on  that 
resistor  leading  to-a  detection 
unit,  such  as  a  diode;  and  a 
fitter,  Without  distortion  it 
detects  no  signal,  the  tap 
being  at  the  null.  As 
distortion  increases,  the  null 
point  moves  away  and  useful 
output  develops,  which  can 
be  used  to  reduce  both  the 
gain  and  the  distortion.  For 
example,  on  a  transistor  radio 
it  would  hold  the  audio 
output  to  all  the  quality 
output  possible,  even  fol- 
lowing a  dying  battery  down 
in  output,  (magine  all  tran- 
sistor radios  with  no  audible 
distortion! 

Unless  you  are  a  big  manu- 
facturer, you  cannot  police 
infringers  on  this  size  device. 
I  can't.  An  infringement  suit 
could  cost  me  $40,000  if  I 
lost,  to  say  nothing  of  the 
years  of  anxiety  involved. 
One's  health  has  quite  a 
value,  too. 

As  long  as  a  manufacturer 
knows  that  I  cannot  afford  to 
sue  him,  he  knows  that  he 
can  use  it  without  fear  from 
the  patent  owner.  He  will 
never  buy  it  from  me  under 
these  conditions. 

His  only  fear  would  be 
that  I  might  put  it  into 
profitable  use  myself,  and 
then  be  able  to  sue  him_ 
While  this  hope,  on  my  part, 
is  futile  for  my  ADC,  it  could 
happen     with     something 


wholly  covered  by  patents 
and  harder  to  bury,  such  as 
my  several  antennas.  How- 
ever, he  can  see  my 
operations  and  calculate  my 
actions  years  in  advance  and 
prepare  to  negotiate,  fight  or 
abandon  the  device*  He 
knows  that  no  other  manu- 
facturer will  be  foolish 
enough  to  pay  for  what  he, 
too,  can  have  free,  especially 
in  a  small  device. 

What's  The  Success  Ratio? 

Aiming  to  increase  my 
success  ratio,  my  latest  patent 
applications  and  patents  have 
been  in  units  entirely  covered 
by  a  patent,  not  just  a  smalt 
bit  circuit  in  a  huge  monster 
assembly.  Not  only  that,  but 
they  stand  exposed  outdoors 
—  for  all  to  see,  instead  of 
buried,  as  in  the  ADC 

I  estimate  my  first  antenna 
patent  possibility  of 
producing  a  profit  at  about 
one  In  500!  With  the  related 
second  patent  I  probably 
improved  my  chances  to  one 
in  50.  Now,  with  the  third,  a 
*  Continuing  patent/7  I  believe 
that  my  chances  are  as  good 
as  one  in  five!  I  have  had 
some  encouraging  results  on 
one  more  patentable  advance 
on  these.  If  it  works  out, 
some  years  from  now  I 
should  be  able   to  negotiate. 

How  Do  I  Negotiate? 

You  negotiate  through 
your  attorney,  at  about  $25 
per  hour.  You  don't  make  a 
move  without  his  approval. 
He  will  probably  let  you 
advertise  to  your  hearts 
content  after  you  have  been 


filed    for    three    months    or 
more. 

Your  problem  is  to  find 
someone  who  can  be 
convinced  that  he  cannot 
afford  to  ignore  your  patent 
—  and  to  convince  him  of  this 
fact,  I  found  that  antenna 
companies  receive  about  a 
dozen  offers  a  year.  Compare 
this  with  the  number  of  really 
new  antennas  on  the  market 
each  year, 

Nobody  Wants  Them? 

1  mailed  157  notices  to 
antenna  companies.  Seven 
addresses  were  returned  as 
"unknown.11  Five  gave  useless 
responses.  Then  I  mailed  a 
series  of  three  hard  hitting 
lette  rs  to  19  likely 
manufacturers.  Four  (a 
splendid  response)  inquired 
further,  None  want  to  test 
under  the  conditions  I  recom- 
mend. 

Although  1  warned  that 
my  antenna  "effects'1  happen 
only  in  the  ionosphere,  one 
turndown  referred  to  a  com- 
puter test  and  another  to  an 
all  earth  test  range.  No 
company  has  tried  them  in 
the  ionosphere  yet. 

A  small,  friendly  manu- 
facturer, whom  I  phoned, 
told  me  that  he  could  not  sell 
his  patents  cither,  so  he  and 
his  wife  struggled  for  ten 
years  and  now  are  doing  fine 
as  a  manufacturer.  He  sug- 
gested the  same  route  for  me, 

Use  Them  Or  Lose  Them? 

Because  of  the  fast  moving 
electronic  advances,  patents 
are    generally    estimated    to 


have  a  5  year  profitable  life, 
out  of  their  17  year  legal  life. 
Like  anything  else,  if  you 
don't  use  them,  you  lose 
them,  and  I  estimate  that  I 
have  spent  over  1 ,000  hours 
on  these  few. 

What  Should  Be  Done? 

DorVt  become  like  the 
neurotic  inventor,  who 
produces  a  patent  that  only 
he  could  love  and  then  spends 
the  rest  of  his  life  wasting  his 
time,  money  and  health 
trying  to  force  it  on  a  world 
which  won't  have  it. 

Don't  deprive  your  family 
of  its  needs  in  order  to  obtain 
a  $1 ,000  patent.  The  odds  are 
over  200  to  one  against 
getting  your  money  back. 

Don't  expect  a  patent  sales 
agent,  to  whom  you  are  fair 
game,  to  sell  your  patent  any 
better  than  you  can,  for  his 
price.  He  doesn't  sell  1%  of 
his  customers'  patents. 

Don't  keep  an  invention 
buried  until  you  can  afford  a 
patent.  Name  the  circuit  after 
yourself  and  sell  a  story 
about  it  to  the  editor.  He  will 
pay  you  for  the  story.  If  the 
circuit  is  continuously  usable, 
you  will  have  your  name 
hung  on  it,  and  you  will  be 
immortal.  That's  better  than 
an  expensive  dead  patent 
which  you  might,  helplessly, 
see  infringed  under  another 
name  (my  ADC  infringements 
were  under  two  other  descrip- 
tive names)  after  you  paid  for 
a  patent  to  have  your  own 
name  known. 

Do  ask  the  editor  to  spell 
your  name  right,  like  B~ON- 
A-D-I-O's  ADC.  ■ 


Social  E/ents 
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Annual  Mam  Auction,  Sunday.  March 
20,  1977  at  the  Lucas  County  Recrea- 
tion Center,  Maumee  (Toledo),  Ohio. 
Auction,  flea  market,  commercial 
displays  and  good  eyeball  QSOs. 
Time:  8  am  to  5  pm.  Admission:  S2 
advance.  SZ50  after  March  1,  1977  or 
at  the  door.  Talk-in  on  52-52  and  all 
Toledo  area  repeaters.  Send  SASE, 
Toledo  Mobile  Radio  Association, 
Inc.,  Box  7548,  Oregon  OH  43616. 


COLUMBUS  GA 
APR  2-3 

The  Columbus,  Georgia  Hamfest 
will  be  held  April  2  and  3,  Palm 
Sunday  weekend,  at  the  Fine  Arts 
Building  at  Fairgrounds,  3  am  to  4  pm 
daily.  Flea  market,  ham  auction,  prize 
drawing  at  1:30  pm  Sunday,  talk-in 
28/88,  3975  kHz,  buffet  dinner  Sat. 
at  8  pm.  For  more  information  write 
K4JNL  Advance  tickets:  K3MTYM. 
Rt  5,  Box  750,  Phenlx  City  AL 
36867, 


GRAND  RAPIDS  Ml 
APR  2 

The  Third  Annual  Swap  and  Shop 
will  be  held  at  the  Northeast  Jr.  High 
School.  1400  Fuller  Ave+J  N,E„  Grand 
Rapids,  Michigan,  on  Saturday,  April 
2  from  9  am  to  5  pm  in  the  cafeteria 
Featured  will  be:  CBs,  monitors,  ham 
equipment  and  electronic  parts.  For 
further  information  contact  Grand 
Rapids  React  at  the  above  address, 

ST.  CLAIR  SHORES  Ml 
APR  3 

The  South  Eastern  Michigan  Am  a 
teur  Radio  Association  is  holding  its 
Nineteenth  Annual  Hamfest  on  April 
3,  1977  from  8  am  EST  to  3  pm  EST, 
It  will  be  held  at  the  South  Lake  High 


School  in  Si.  Clair  Shores,  Michigan, 
21900  Mine  Mile  Road  and  Mack 
Avenue.  For  further  information  con 
tact  Dorothy  Spilski  WB8PRJ,  Secre- 
tary S.E.M.A-FLA.,  11906  Riad 
Avenue,  Detroit,  Michigan  48224, 
313-521-6646. 

PLAIN  CITY  OH 
AUG  14 

Hamfest  77  is  to  be  held  on  Sun- 
day, August  14 ,  1977  at  the  Plain  City 
Fairgrounds,  Plain  City  OH.  Talk-in 
on  146.16/76  or  146.52.  Advance 
tickets  SI ,50  -  gate  $2.00.  For  addi- 
tional information  or  reservations, 
write  UCARC,  13613  U.S.  36,  Marys- 
ville  OH  43040,  or  call  Gene  Kirby 
WBBJN  513-642  9861. 
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No  more  soldering  diodes  every  tim^  you 
want  to  try  a  nc^  repeater! 
Just  plug  the  Synthacoder  into  the  back  of  your 
radio ,  select  channel;  ;22;>  and  the  Synthacoder 
takes:  command  o#p|h- radio  |  CJE|iiig  you 
fingertip ■  control. j|||i|(ii'LL  frequencies;  |£ 


Front  Panel  Thumbwheel  Control 
of  Alt  Channels! 

Fully  Automatic  Invalid  Code  Control! 
Small  Sizli^J^x1^^x/:,, 


*  Factory:-Wjred:and  ^$|§$|  Igfg 

•  Easy  To  install  ||| 


INTRODUCTORY 
SPECIAL 

only  574.95 
plus  $2-00 .postage  &  handling 

CA  Residents  jdd  6%  s|^t.ix 
offer  ends  March  If  1977 


^^^^™  »^^p^p 


P^      P"^™^™ 
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^~      ^"^P™^P" 


meeting 

P.O.  BOX  2233 
1247  COMMERCIAL  AVENUE 
OXNARDCA  93030 
486-QS1 7 


YES,  J  would  like  to  purchase  a  Synthacoder  for  my  IC-22S 
Enclosed  please  find  my  $74.95  plus  $2.00  postage  and  handling. 
California  residents  add  6%  sales  tax, 

$ enclosed.  OCash   D  Check  D  Money  Order 

Please  charge  my       O  Master  Charge        □  BankAmerkard 
Credit  card  # 
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□  I'LL  BITE!  Please  send  more  info. 

D  I'M  HOOKED!  Please  RUSH  my  Synthacoder. 

Name 


Interbank  #„ 
Expiration  date. 
Signature 
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Call 


Address 
City 


State 


Zip 


p^— < 
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J.  A.  Kvochick  WB&AZP 

169  West  Qverdate  Drive,  Apt.  A 

Taltmadge  OH  44278 


Keeping  the  Wind 

Down 


-  -  timer  for  your  mobile  rig 


Mriliming  a  repeater  out," 
-L  as  the  jargon  goes,  may 
not  seem  to  be  a  significant 
event  for  the  user,  but  it  can 
generate  a  fury  of  activity  on 
the  part  of  the  control 
station.  With  the  addition  of 
the  timeout  timer/alarm 
shown  here,  one  can  help 
minimize  repeater  timeouts. 
The  timeoui  timer/alarm 
does  essentially  one  thing  — 
keeps  track  of  the  length  of 
time  that  your  transmitter  is 


on,  and  if  it  has  been  on 
longer  than  its  timing  period, 
deactivates  it  and  sounds  an 

audible  alarm  in  the  rig's  own 
speaker.  Resetting  the  circuit 
is  accomplished  by  releasing 
the  PTT  button.  If  trans- 
missions are  made  of  dura- 
tions shorter  than  the  timing 
period,  the  normal  operation 
of  the  transceiver  is  not 
affected. 

The  circuit  operates  in  the 
following     manner:      Under 


normal  conditions,  point  D 
on  the  schematic  (collector  of 
Q2)  follows  point  A  (base  of 
Q1);  that  is,  grounding  point 
A  provides  a  transmitter  PTT 
ground  output  at  point  D. 
Generation  of  the  warning 
tone  and  elimination  of  the 
PTT  signal  only  occurs  when 
point  C  is  low  and  point  B  is 
high.  This  condition  only 
exists  if  the  PTT  button  is 
held  in  after  the  timer  Al  has 
disabled  ihe  transmitter.  The 


warning  tone  generated  t 
timer  A2  produces  a 
tone  in  the  transceiver's 
speaker  at  this  lime.  Once 
again,  resetting  ihe  circuit  by 
removal  of  the  PTT  ground  at 
point  A  instantly  readies  the 
rig  for  normal  operation  — 
until  you  talk  too  long  again! 

Construction  is  relatively 
simple,  and  should  probably 
begin  with  the  selection  of 
R3  and  C3,  the  main  timing 
com  ponents.  These  values  can 
be  selected  from  the  table  or 
by  calculation  (Fig.  1).  A 
potentiometer  could  be  sub- 
stituted for  R3t  but  in  my 
prototype  I  was  interested  in 
conserving  space.  My  proto- 
type was  constructed  on  a  1" 
by  1.5"  board  and  was  in- 
stalled in  an  Icom  IC-230, 

Hookup  of  the  circuit 
requires  that  you  break  the 
normal  PTT  line,  recon- 
necting it  to  points  A  and  D, 
attaching  the  free  end  of  R7 
to  the  positive  speaker 
terminal,  and  applying  +1 2 
volts  and  ground. 

This  circuit  has  already 
proven  itself  useful  on  more 
than  one  occasion,  and  I  hope 
others  will  find  it  handy  in 
helping  to  prevent  unneces- 
sary repeater  timeouts.  I 
would  also  like  to  thank 
Bruce  Bechtol  KSVAKforhis 
assistance  in  the  circuit's 
design.  ■ 


1  Megohm  Resistor 

Time  in  Seconds  Capacitor  in  uF 

30  27 

60  54 

90  81 

120  t09 

150  136 

180  163 

1.5  Megohm  Resistor 

Time  in  Seconds  Capacitor  in  uF 

30  18 

60  36 

90  54 

1 20  72 

150  90 

180  109 


2  Megohm 

Resistor 

Time  m  Seconds 

Capacitor  in  uF 

30 

13 

60 

27 

90 

40 

120 

54 

150 

68 

180 

81 

a? 

SPEAKER 
TERMINALS 


Fig,  },  R  and  C  for  timeout  timer.  T{$econds)  ~f?-  7  R3C3). 


Fig.  2.  Timeout  timer  with  audible  alarm.  CI  — .  /  uFdisc;  C2t 
C5,  C6  -  .01  uF  disc;  C3  -  see  text;  C4  -  1  uF  12  volt 
capacitor;  Rlt  R2  -  10k  12,  %  Watt;  R3  -  see  text;  R4  -  Ik 
Q,  %  Watt;  R5  -  56k  O,  !4  Watt;  R6-27k  O,  %  Watt;  R7 - 
470nf  %  Wait;  DJ  -  1N4S7A  diode;  Q1 ,  Q2  -  2N2222;A!t 
A2-NE555V. 
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Start  your 

low- 


can 


TV 

with  a 


MONITOR 

FEATURES: 

Oscilloscope  display  of  SSTV  signal 

Rugged  —  modular  —  industrial  grade 

Modular  Construction 

Independent  easy  to  use  controls 

CAMERA 

FEATURES: 

Use  C1  camera  with  your  home  TV  set 

Has  both  long  distance  and  close-up  features 

Adjustable  frame  size 

Built-in  sfo-scan  bar  gen  for  transmit 

Focus  on  a  postage  stamp 


SS2K  KIT  $235 

or 

SS2  WIRED  $285 

C1  FAST/SLO  SCAN 
CAMERA  $385 

ACCESSORIES: 

P1  Polaroid  adapter  for  hard  copy  photos  $34.50 

VI  viewing  hood  $14.50 

T1  tripod  S24.95 

CK256  line  conversion  kit  available 


AVAILABLE  NOW:  Order  factory  direct  or  from  our  distributors.    See  Below 


A-G  Co.,  Inc. 
Imperial,  Pa. 

Amateur  Electronics  Supply 
Milwaukee,  Wise. 
Cleveland,  Ohio 
Orlando,  Fla, 

Argon  Electronics 
Miami  Springs,  Fla, 


A  and  W  Electronics 
Msdford,  Mass 


Barry  Electronics 
New  York,  fSLY. 


CFP  Enterprises 
Lansing,  N.Y, 


Electronic  Distributors 
Muskegon,  Michigan 


Goldstein's 
Pensacola,  F la- 


Harrison  Electronic!-. 
Fermingdale,  N.Y. 


Henry  Radio 

Los  Angeles,  Calif. 

Hobby  Industry 
Council  Bluffs,  Iowa 


Mr,  Keith  Roberts 
P.O.  Box  677 
Bedford,  ISi.S- 
Canada  BON  ISO 


Venus  Scientific  Inc. 

The  company  that  put  high  voltage  on  the  moon,  now  brings  you  expanding  amateur  radio 
technology* 


399  SMITH  STREET 
FARMINGDALE.  N.Y.  11735 
PHONE  516-293-4100 
TWX  510-224-6492 
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James  B.  Wilson,  Jr.  WBQJXYfQ 
Southeast  Community  College 
Lincoln  Campus  -  Whit  tier  Center 
2240  Vine  Street 
Lincoln  NE  6850$ 


SSB: 

The  Third  Method 


-  -  bet  you  can't  even  name 

the  first  two 


I  first  ran  across  this  par- 
ticular method  of  SSB 
generation  some  years  ago 
when  involved  in  a  communi- 
cations  course.  At  the  lime  I 
was  deeply  involved  with  get- 
ting a  phasing  type  SSB  gen- 
erator on  the  air  and  only 
gave  this  method  a  casual 
glance.  Never  having  heard  of 
this  method  in  the  amateur 
journals,  or  of  a  commercial 
unit  using  this  type,  !  was 
inclined  lo  write  tt  off  as  an 
impractical  method,  as  I  am 
sure  many  others  have  done 
before  and  since.  This 
assumption  couldn't  be  fur- 
ther  from   the  truth,  as  the 


Third  Method  is  in  direct 
competition  with  the  filter 
method.  It  requires  neither 
sideband  filter,  nor  wideband 

audio  phase  shift  network  {as 
in  the  phasing  method),  does 
not  require  critical  adjust- 
ment, and  any  misadjustment 
results  in  interference  to  the 
user  only. 

As  you  can  see,  this  meth- 
od has  much  to  offer  the 
radio  amateur  and  indeed  the 
commercial  user.  The  original 
paper  on  this  subject  was  by 
a  K.  Weaver,  jr.,  titled,  "A 
Third  Method  of  Generation 
and  Detection  of  Single  Side- 
band Signals/1  Proceedings  of 


the  IRE,  December,  1956.  At 
present  this  method  is  used  in 
commercial  equipment  manu- 
factured by  Red  if  on  Tele- 
communications, England, 
and  has  been  since  a  unit  was 
introduced  in  1960. 

Enough  of  the  selling  job 
on  the  Third  Method  -  let's 
gel  into  the  circuit  descrip- 
tion. If  you  will  refer  to  the 
block  diagram  of  Fig.  1,  you 
will  note  that  we  have  four 
balanced  modulators.  These 
can  be  of  any  configuration. 
Balanced  modulators  A1  and 
Bl  are  operating  at  audio 
frequencies,  so  layout  is  noi 
too  critical.  The  circuit  also 
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requires  phase  shift  networks. 
Since  these  are  operating  at 
only  one  frequency,  obtain- 
ing an  exact  phase  shift  is  no 
problem  and  even  RC  net- 
works can  be  used.  This  appli- 
cation also  lends  itself  well  to 
digital  schemes,  one  of  which 
is  shown  in  Fig.  3.  The  low 
pass  filter  (the  one  From  the 
original  paper  is  shown  in  Fig. 
4)  is  also  operating  at  audio 
frequencies  and  can  be  con* 
structed  using  LC  networks. 
It  is  also  possible  to  use  active 
audio  filters. 

The  input  audio  consists 
of  300  to  3,000  Hz,  the 
normal  bandwidth  of  speech 
communications.  When  these 
frequencies  are  mixed  (in 
balanced  modulator  Al)  with 
the  1800  Hz  oscillator,  the 
modulation  products  that 
appear  in  the  output  are  as 
shown  in  Fig.  2(b),  In  partic- 
ular, note  that  the  lower  side* 
band  is  "folded"  over-  This 
results  from  the  choice  of 
carrier  frequency.  The  carrier 
frequency  is  actually  in  the 
middle  of  the  audio  spectrum 
to  be  transmitted,  As  an 
example,  consider  an  inpul 
audio  signal  of  500  Hz.  When 
it  is  mixed  with  the  carrier 
frequency  of  iSOO  Hzf  the 
modulation  products  (sum 
and  difference  components) 
are  1300  Hz  and  2300  Hz, 
Next  consider  an  input  audio 
frequency  higher  than  the 
carrier  frequency,  for  exam- 
ple, 3100  Hz.  When  it  is 
mixed  with  an  1800  Hz  sig- 
nal, the  modulation  products 
are  1300  Hz  and  4900  Hz. 
Thus  at  the  output  of  bal- 
anced moduli! or  A1  we  have 
a  lower  sideband  which  has 
the  audio  frequencies  higher 
than  1800  Hz  folded  back  on 
top  of  the  lower  audio  fre- 
quencies -  and  all  this  is 
contained  in  a  bandwidth  of 
1  500  Hz,  An  upper  sideband 
also  extends  from  21 00  Hz  to 
5100  Hz.  The  upper  sideband 
is  then  filtered  out  by  the  low 
pass  filter,  leaving  only  the 
lower  sideband  as  shown  in 
Fig.  2(c). 

This  "folded"  lower  side- 
band is  then  applied  to  bal- 
anced modulator  A2,  where  it 
is  mixed  with  the  rf  carrier. 
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The  rf  carrier  may  be  the 
operating  frequency,  or  a 
lower  frequency  which  is 
then  heterodyned  to  the 
operating  frequency.  The  out- 
put of  this  balanced  modula- 
tor is  shown  in  Fig,  2(d),  It 
consists  of  the  CM  500  Hz 
"folded11  sideband  from 
modulator  Al  as  two  double 
sidebands  of  the  rf  carrier, 
which  is  balanced  out  in  A2, 
A  careful  analysis  of  this  dia- 
gram will  reveal  that  we  are 
once  again  back  to  our  origi- 
nal bandwidth  of  3,000  Hz. 
Also,  because  there  are  both 
high  and  low  original  audio 
frequencies  represented  in 
both  the  resultant  sidebands 
of  balanced  modulator  A2, 
we  wilt  have  both  inverted 
and  direct  speech  contained 
in  the  3,000  Hz  bandwidth  of 
Fig.  2{d). 

It  has  been  shown  by  the 
phasing  method  of  SSB  gener- 
ation that  by  using  two 
modulator  chains  of  the 
proper  phases  we  can  gener- 
ate two  sets  of  sidebands, 
which  when  added  together 
result  in  cancellation  of  the 
unwanted  sideband  and  rein- 
forcement of  the  wanted  side- 
band. Much  the  same  tech- 
nique can  be  used  here,  with 
the  Third  Method.  By  using 
two  modulator  chains,  as 
shown  in  Fig.  1,  and  the 
proper  phase  shift  networks 
(quadrature),  which  as  slated 
before  are  for  onty  one  fre- 
quency and  can  be  made  to 
exhibit  the  exact  phase  shift 
needed  with  little  trouble, 
and  then  adding  the  output 
of  these  two  chains,  we  can 
reinforce  the  wanted  side- 
band and  cancel  the  un- 
wanted sideband.  The  result 
is  illustrated  in  Fig.  2(f).  For 
additional  clarity,  the  outputs 
of  modulator  chains  A  and  B 
are  shown  in  Fig.  2(e).  Note 
that  both  sidebands  occupy 
the  same  frequency  spectrum, 
as  well  as  the  180  degree 
phase  difference  between  the 
lower  sidebands. 

It  can  be  seen  in  Fig.  2(f) 
that  the  carrier  frequency  of 
the  SSB  signal,  in  this  case  for 
upper  sideband,  appears  1800 
Hz  below  the  rf  oscillator 
frequency   of  the   generator. 


This  means  that  the  carrier 
frequency  of  the  sideband 
signal  is  actually  not  gener- 
ated (due  to  the  use  of  the 
folded  sidebands).  Therefore, 
any  misadjustment  of  the 
final  balanced  modulators 
will  result  in  the  rf  carrier 
appearing  in  the  middle  of 
the  sideband  spectrum  and 
causing  an  1800  Hz  tone  to 
be  heard  on  the  receiving  end. 
The  important  fact  is  that  no 
out-of-channel  interference 
will  occur*  Only  the  user  will 
suffer  from  misadjustment. 
Another  important  fact  is 
that  if  there  is  incomplete 
sideband  cancellation,  again 
no  outof-channel  interfer- 
ence will  occur.  The  un- 
wanted sideband  will  appear 
in  the  same  spectrum  as  the 
wanted  sideband,  causing 
interference  to  the  user  only. 
This  method  of  single  side- 
band generation  has  some 
very  positive  advantages  over 
both  the  filter  method  and 
the  phasing  method  of  single 
sideband.  I  have  included 
some  sample  circuitry  of  vari- 
ous parts  of  the  Third  Meth- 
od SSB  generator.  If  you  are 
considering  building  an  SSB 
generator,  I  hope  that  you  will 

give  serious  consideration  to 
the  Third  Method.  Though  it 
is  rather  complex,  the  con- 
struction and  alignment  is 
simplified,  due  to  the  fact 
that  most  of  the  circuit  is  at 
audio  frequencies.  The  advan- 
tages are  many.  If  anyone  is 
interested  in  a  more  detailed 
and  mathematical  description 
of  the  circuit  operation,  any 
of  the  references  listed  will  be 
of    help.     Good    luck    with 
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Fig.  2.  (a)  Represents  average  speech  power  distribution,  (f) 
Fq  -  Fj  -  1800  Hz  (upper  sideband  output). 
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Fig.  3.  (a)  Using  two  /K  flip-flops  to  obtain  a  90°  phase  shift  for  use  in  Third  Method 

generators;  osciffator  frequency  must  be  four  times  the  desired  output  frequency,  Leu  for  1800 
Hz  output,  oscillator  frequency  is  4  x  1800  -  7200  Hz.  (b)  90°  phase  difference  network  using 
dual  jK  master-slave  flip-flop  7473, 


53 


■■^■M 


iaa« 


AUOJO 
INPUT 


a  i 

■ji- 


IK 


BALANCED 
MODULATOR 
ONE 


;C* 


*-**w- 


L.OW   PASS 
FILTER 


375         275mH         IQOmH 


175         275niH 


IQOmH 


£   k         i  1800  Hi 

OSCILLATOR 


LOW 

PASS 

FILTER 


//? 


75mH 


BALANCED 
MODULATOR 
TWO 


TOROrD 


OUT 


building  a  Third  Method 
genera  tor,  and  I  hope  to  hear 
many  of  you  on  the  air.  ■ 
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Fig.  4.  Example  of  modulator-filter  chain  for  Third  Method 
generator.  Two  are  required  for  complete  generator.  All 
diodes:  1N34.  Any  NPN  transistor  is  suitable.  Summing  of 
both  modulator  chains  can  occur  at  toroid. 
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Many  amateurs  are 
afraid  to  build  pro- 
jects using  integrated  circuits, 
either  because  they  do  not 
know  what  is  going  on  inside 
the  chip,  or  because  they 
think  that  they  need  a  room 
full  of  test  equipment  to  get 
the  project  working.  What 
follows  is  a  description  of 
four  types  of  TTL  (Tran- 
s  istor-Transistor  Logic) 
monostable  multivibrators,  or 
one  shots,  along  with  some 
simple  circuits  that  are  useful 
and  easy  to  get  working.  No 
special  components  or 
printed  circuit  boards  are 
needed,  and  most  of  the 
necessary  supplies  may  be 
found  in  hobby-type  elec- 
tronics stores. 

The  one  shot  is  a  nifty 
device  that  can  find  many 
uses  around  the  shack. 
Basically,  the  one  shot  will 
put  out  one  pulse  of  a 
specific  length,  regardless  of 
the  shape  or  duration  of  the 
input  signal,  A  retriggerable 
one  shot  is  one  that  may  have 
its  output  pulse  extended  by 
supplying  one  or  more  addi- 
tional signals  at  the  input 
before  the  end  of  the  output 
pulse.  The  output  pulse  will 
end  after  the  normal  time 
interval  after  the  last  input. 
Example:  If  you  have  a  non- 
retriggerable  one  shot  that 
has  been  set  for  an  output 
pulse  width  of  one  second, 
and  you  apply  a  very  short 
input  pulse  to  it  every  three- 
quarters  of  a  second,  you  will 
get  a  string  of  1  second  pulses 
out  with  a  space  of  1/4  second 
between  each  pulse.  If  the 
same  input  were  applied  to  a 
retriggerable  one  shot,  you 
would  get  a  continuous 
output  until  1  second  after 
the  last  input  pulse. 

Fig.  1  shows  the  pin 
assignments  and  function 
tables  for  the  74121,  74122, 
74123,  and  74221  mono- 
stable  multivibrators.  The 
inputs  labeled  A  on  the  pin 
assignments   diagram  are  the 

Technical  data  and  pin  assign- 
ments diagrams  for  tfm  article 
were  taken  from  the  TTL  Data 
Book  for  Design  Engineers t  First 
Edition,  published  by  Texas  In- 
struments, Dallas  TX, 


Bill  Voight  WB8YJE 
8065  Hillandale  Dr. 
San  Diego   CA  92120 


The  TTL  One  Shot 


-  -  another  digital  building  block 


n  egative-transition  triggered 
inputs,  A  signal  at  these  pins 
will  trigger  an  output  pulse 
when  it  transitions  from  a 
high  level  to  a  low  level  if  all 
other  inputs  are  high.  The 
inputs  labeled  B  are  the  posi- 
tive-transition triggered 
inputs,  and  will  cause  an 
output  pulse  to  begin  when 
the  input  at  these  pins  goes 
from  d  low  level  to  a  high 
level  as  long  as  any  other  B 
inputs  are  high  and  at  least 
one  A  input  is  low.  For  these 
TTL  devices,  a  high  should  be 
between  2  and  4.5  volts  and  a 
low  should  be  from  0.8  to  0 
volts. 

The  outputs  from  these 
one  shots  are  complemen- 
tary: The  Q  output  is  nor- 
mally low  and  goes  high  when 
the  input  is  triggered,  the  Q 
(pronounced  Q-not)  output  is 
normally  high  and  goes  low, 
The  length  of  the  output 
pulse  is  determined  by  an 
external  resistor  and  capaci- 
tor connected  to  the  pins 
marked  Rext/Cext  and  Cexl 
for  each  one  shot.  The  length 
of  the  output  pulse  may  be 
determined  from  some  in- 
volved equations  provided  on 
the  manufacturer's  data  sheet 
for  each  type  of  one  shot. 
For  amateur  purposes,  the 
pulse  length  may  be  approxi- 
mated by 

T=  K  ■  Rext  -Cext 
where; 


T  is  the  pulse  length  in 

milliseconds 

Rext  is  in  k  Ohms 

Cext  is  in  microfarads 
K  =  J  for  the  74121 
and  74221,  ,32  for  the 
74122,  .28  for  the 
741 23 

The  74121  and  74122 
have  internal  fixed  resistors, 
marked  Rint  on  the  diagram, 
which  may  be  used  as  all  or 
part  of  Rext,  The  value  of 
Rint  is  2k  for  the  74121  and 
10k  for  the  741 22. 

Perhaps  the  best  way  to 
become  familiar  with  these 
one  shots  is  to  build  some 
small  practical  circuits.  Fig.  2 
is  a  simple  T/R  switch  {or 
VOX,  COR,  etc.)- This  circuit 
uses  a  single  retriggerable  one 
shot  and  one  NAN  D  gate. 

The  output  of  a  NAND 
gate  is  high  unless  both  inputs 
are  high.  In  this  circuit,  the 
input  and  the  Q  output  of  the 
one  shot  are  both  normally 
high  and  hold  the  output  of 
the  NAND  gate  low,  so  the 
transistor  will  be  off  and  the 
relay  will  be  de-energized. 
When  the  input  goes  low 
(during  key  down,  speech,  or 
whatever),  pin  1  of  the  7400 
goes  low  and  pin  3  goes  high, 
causing  the  transistor  to  con- 
duct and  closing  the  relay. 
When  the  input  returns  high, 
the  positive  transition  at  the 
B  input  of  the  one  shot 
causes  the  Q  output  to  go  low 


for  the  period  determined  by 
the  DELAY  potentiometer. 
This  keeps  pin  2  of  the  7400 
low  and  pin  3  high  for  the 
time  between  dots  or  dashes 
and  will  time  out  and  cause 
the  relay  to  de-energize  if 
another  input  signal  does  not 
occur  before  the  end  of  the 
delay  period.  Either  the 
74122  or  V2  of  a  741 23  retrig- 
gerable one  shot  may  be  used 
in  this  circuit,  but  the  input 
must  be  kept  compatible  with 
the  TTL  devices  (between  0 
V  and  4.5  V).  Unused  B 
inputs  should  be  tied  to  Vcc 
through  a  1  k  resistor.  Unused 
A  inputs  should  be  tied  to  the 
A  input  that  is  used.  This  is 
true  for  all  of  the  circuits 
described  here. 

A  square  wave  generator 
or  pulse  generator  is  shown  in 
Fig.  3.  The  25k  dual  pot  wilt 
give  an  almost  symmetrical 
output  waveform.  Two  single 
pots  may  be  used  if  the  up 
time  and  down  time  of  the 
output  are  to  be  adjusted 
independently.  When  the 
switch  is  in  the  OFF  position, 
the  A  input  of  A1  is  held  high 
and  prevents  any  output. 
When  the  switch  is  moved  to 
the  ON  position,  the  negative 
transition  at  the  A  input 
causes  the  Q  output  of  A I  to 
go  high  for  the  time  Ti  deter- 
mined by  the  setting  of  the 
FREQ  pot.  Then,  when  this 
pulse  falls,  it  triggers  the  A 
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Fig.  2.  A  simple  T/R  switch  using  a  retriggerabie  one  shot  and 
one  NAND  gate.  Switch  may  be  removed  and  other  TTL- 
compatible  input  applied  at  point  X  for  practical  applications. 
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F/j.  3,  Square  wave  generator 
shot  Dotted  tines  from  CLR 
that  do  not  have  clear  inputs, 

input  oT  the  second  one  shot, 
A2t  and  the  output  is  taken 
from  the  Q  output  of  A2. 
The  0  output  of  A2  rises  at 
the  end  of  time  period  T2j 
and  triggers  ihe  B  input  of  A1 
to  start  another  sequence. 
This  will  conlinue  until  the 
switch  is  turned  OFF, 

With  the  short  pulses 
encountered  in  TTL  logic,  an 
oscilloscope  is  almost  a 
necessity,  but  a  good  oscil- 
loscope   may    cost    a 


using  two  single  or  one  dual  one 
inputs  are  not  used  with  chips 
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fortune.  Fig.  4  shows  a  gadget 
that   is  useful  for  "viewing" 
the  workings  of  TTL  lope  if 
you    do    not    have  an  oscil- 
loscope available,  and  can  be 
a  handy  accessory  even  if  you 
do.  The  one  shot  is  used  here 
to    light    LEDs   when   transi- 
tions    of     the     input     are 
detected.    Even    very    short 
pulses     are     visible    on    the 
LEDs,    since    the    one    shot 
"stretches"  the  pulse  length. 
One  half  of  a  74123  is  used 
to  detect  positive-going  tran- 
sitions   and    light    Dl.    The 
other    half   detects  negative- 
going   transitions   and    lights 
D3.  D2  will  light  any  time  the 
input  is  at  a  high  level.  If  the 
input  is  a  constant  high  level, 
Dl  will  blink  on  and  then  go 
off   because   of  the   positive 
transition     when     you     ftrsi 
apply  the  inpui,  and  D2  will 
come  on  for  the  duration  of 
the  high  level.  When  the  input 
is  removed,   02  will  go  out, 
and  D3  will  blink  on  and  then 
go  off  because  of  the  negative 
transition.    If  the  input  is  a 
series  of  pulsesl  the  LEDs  will 
either   blink   in   sequence  or 
stay  on  ail  the  lime,  depend* 
ing  on  the  pulse  width  and 
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Fig.  4,  A  logic  checker  for  TIL  circuits. 


repetition  rate.  The  Rext 
resistors  may  be  made  var- 
iable for  more  flexibility. 

With  a  little  experience  in 
using  this  device,  you  can  get 
a  pretty  good  idea  of  how  the 
circuit  under  test  is  per- 
forming. Of  course,  a  scope 
would  give  an  even  better 
idea,  but  you  get  what  you 
pay  for. 

The  keyer  of  Fig.  5  looks 
fairly  complex  at  first  glance, 


but  it  is  realty  only  a  combin- 
ation of  the  circuits  of  Figs. .2 
and  3.  It  uses  only  three 
integrated  circuits  and  pro- 
vides control  of  the  T/R  relay 
for  break-in  operation.  The 
entire  circuit  was  built  on 
two  experimenter  boards  that 
were  purchased  at  the  local 
hobby  electronics  store.  The 
74221  forms  the  dots  or 
dashes.  This  part  of  the  keyer 
works    like    Al     of    Fig.    3, 


RELAY 
(P.C.TVPE) 


Fig*  5.  An  electronic  keyer  that  provides  for  control  of  the 
T/R  relay. 


except  that  the  paddle  selects 
which  side  of  the  I C  will  put 
out  the  pulse.  Pin  1  of  the 
74123  acts  like  the  A  input 
of  A2  in  Fig,  3,  and  this  half 
of  the  74123  makes  the 
spaces  between  the  dots  or 
dashes.  The  remaining  half  of 
the  74123  and  A3b  and  A3c 
are  similar  to  the  T/R  switch 
of  Fig.  2,  OR  gates  are  used 
here  instead  of  a  NAND  gate, 


and  the  Q  output  of  the  one 
shot  is  used  instead  of  the  0 
output,  but  the  circuit  is 
basically  the  same. 

The  information  presented 
here  should  give  you  an  idea 
of  what  one  shots  do  and 
how  to  hook  them  up.  If  you 
haven't  tried  using  ICs  yet, 
why  not  get  started  by  trying 
a  few  projects  using  one 
shots?  ■ 


TS-l  MICROMINIATURE  ENCODER-DECODER 

D  Available  in  all  EIA  standard  tones  67.0  Hz -2035  Hz 

□  Microminiature  in  size,  125x2.0x*65"high 

□  Hi-pass  tone  rejection  filter  on  board 

□  Powered  by  6-16vdc,  unregulated,  at  3-9ma. 

□  Decode  sensitivity  better  than  lOmvRMS,  bandwidth,  ±2  Hz  max^  limited 

□  Low  distortion  adjustable  sinewave  output 

□  Frequency  accuracy  ±25  Hz*  frequency 
stability  ±-1  Hz 

□  Encodes  continuously  and  simultaneously 
during  decode,  independent  of  mike 
hang-up 

□  Totally  immune  to  RF 


Wired  and  tested,  complete  with 
K-l  element 

$59.95 

K-l  field  replaceable,  plug-in,  frequency 
determining  elements 

$3.00  each 


COMMUNICATIONS  SPECIAUSTS 

P.O.  BOX  153 

BREA,  CALIFORNIA  92621 

(714)  998-3021 
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SOUTHCOM   HEAVY-DUTY   SLIDE  MOUNTS  ARE 
DIFFERENT,       HEAVY-GAUGE    STEEL    SLIDES 
ON  PLASTIC  GUIDES  FOR  SMOOTH  OPERATION. 
POWER  AND  SPEAKER  CONNECTIONS  ARE  SE- 
CURE    THROUGH     COMPUTERTYPE     CON- 
NECTORS.  A  STAINLESS  STEEL  LATCH   HOLDS 
THOSE     CONNECTIONS    UNTIL    YOU     REMOVE 
YOUR   UNIT.     PROVISION    IS  MADE   FOR  LOCK 
BY  A  USER-PROVIDED  PADLOCK. 

FOR   TWO-WAY    RADIO   USERS,   THE  MB-3   PRO- 
VIDES  A    NEW   MINIATURE   COAX  CONNECTOR 
DESIGNED     FOR    DEMANDING    UHF    APPLI- 
CATIONS.     OTHERS    MAY     CLAIM    NO    SWR    OR 
LOSS.  ,  .WE  CAN  GUARANTEE  IT! 

WHETHER   YOUR   UNIT    IS   A    "MICRO"   OR    A 
HEAVYWEIGHT.    ,    .MOUNTED    IN   CAR,   TRUCK 
OR  BOATt  A  SOUTHCOM  SLiDE  MOUNT  INSURES 
"PERMANENT     INSTALLATION"    OPERATION 
WITH     INSTANT     IN/OUT    SAFETY     AND    CON- 
VENIENCE. ASK  YOUR  DEALER  FOR  A  SOUTH- 
COM  SLIDE  MOUNT  TODAY. 


MB-3  (ILLUSTRATED)   FOR  2-WAY   RADIO  $19.95 

MB-2  (NO  ANTENNA  CONNECTIONS)  FOR  TAPE  DECKS  $14*95 
MB-1   MOUNT  ONLY,  WITH   NO  WIRING  S   7,25 


SOUTHCOM,  INC. 

P.O.  Box  11212,  Dept.  104 

Ft  Worth  TX  76109 
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Fig,  /,  fiffs/c  meter* 


Gary  McClelian 
Gary  Electronics  Co, 
PO  Box  2085 
La  Habra  CA  90631 


DVMs  Get  Simpler 

and  Simpler 


-  -  wait'll  you  see  the  MC-1405! 


With  alt  of  the  interest 
in  digital  electronics, 
and  with  prices  of  the  related 
parts  dropping,  it  seems 
natural  to  me  that  much  of 
the  equipment  in  our  labs  and 
shacks  could  be  "digitized/1 
The  result  would  be  that 
equipment  would  be  much 
easier  to  read  (no  analog 
meters  to  interpret)  and 
perhaps  the  readings  would 
be  more  accurate.  This  is  part 
of   the    rationale    I    used   to 


justify  starting  this  project  — 
to  design  a  digital  voltmeter 
so  cheap  and  easy  to  build  it 
could  be  included  in  my 
power  supplies,  communica- 
tions gear,  etc.  It  would  also 
be  nice  to  have  a  digital 
multimeter,  too.  So  with  that 
I  got  started. 

You  may  be  aware  of  the 
fact  that  many  semiconduc- 
tor houses  offer  digital  volt- 
meter chip  sets.  These  consist 
of  an  analog  to  digital  con- 


verter chip  and  a  digital 
counter  array  chip.  All  you 
have  to  add,  at  the  most,  are 
a  power  supply,  a  system 
clock,  a  reference  source  and 
a  display  system.  That  can 
easily  mean  six  chips  and  up! 
This  means  high  cost  and  lots 
of  construction,  I  know 
because  1  built  several  volt- 
meters this  way,  and  that 
includes  a  so-called  "One 
Chip  Voltmeter!1  But  there  is 
a  better  way. 


Motorola  has  introduced  a 
chip  set  that  requires  only  a 
power  supply  and  a  display 
system.  It's  easy  to  work  with 
and  easy  to  calibrate.  And  the 
best  part  is  that  it's  available 
and  cheap  {under  $1 8  for  the 
set),  too!  Accuracy  is  rated  at 
0.05%  and  that  is  probably 
worst  case!  Your  voltmeter 
accuracy  will  depend  upon 
the  accuracy  of  the  standard 
you  use.  I'll  show  you  how  to 
build  a  good  one.  This  is  the 
system  our  "Cheap  and  Dirty 
DVM"  is  based  on! 

I  feel  1  should  mention 
some  of  the  disadvantages  of 
our  DVM,  to  be  fair.  The  first 
one  is  that  it  won't  measure 
negative  voltages.  You  have 
to  reverse  the  input  leads  for 
that,  like  on  an  analog  VOM. 
The  second  disadvantage  is 
that  the  chip  set  has  an  input 
impedance  of  4k  Ohms,  but 
this  is  changed  to  10 
megohms  input  with  a  $2.00 
op  amp  in  our  unit.  None  of 
these  problems  are  serious  — 
the  first  requires  a  quad  op 
amp  and  some  parts.  The 
second  has  already  been 
taken  care  of.  I'll  discuss  the 
solution  to  the  polarity  prob- 
lem in  a  future  article  and 
show  you  how  to  measure  ac 
volts  and  Ohms  at  the  same 
time.  If  you  want  to  read 
further  about  the  Motorola 
chip  set,  call  or  write  them 
for  the  data  sheets  and  ap 
notes  listed  at  the  end  of  this 
article. 

Construction  isn't  too 
difficult,  but  there  are  several 
areas  to  watch.  Probably  the 
biggest  problem  you  will  have 
is  finding  a  box  to  house  the 
Finished  unit.  If  you  want  a 
genera!  purpose  meter  to  be 
used  around  the  shack,  a 
minibox  will  work  fine. 
However,  if  you  are  like  me 
and  want  to  build  a  digital 
panel  meter  to  be  installed 
permanently  in  a  piece  of 
equipment,  you  are  in  a 
sticky  situation,  as  digital 
panel  meter  cases  are  very 
hard  to  get!  I  finally  found  a 
few  in  surplus,  but  I  can't  get 
enough  to  share  the  wealth. 
Let  me  suggest  you  use  a 
small  minibox  if  you're  stuck. 
Cut  a  rectangular  hole  in  the 
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front  of  the  box  and  put  a 
red  filter  behind  it.  Then  cut 
and  bend  aluminum  stock 
into  two  L  brackets,  large 
enough  to  fit  on  the  ends  of 
the  box.  You  could  then  cut 
a  hole  large  enough  to  accom- 
modate the  box  front  in  your 
panel  and  use  the  L  brackets 
to  secure  St,  A  possibly  better 
way  would  be  to  make  up  an 
aluminum  plate  larger  than 
the  front  of  the  box  and  use 
it  to  secure  the  box  to  the 
panel.  You  would  have  to 
duplicate  the  display  cutout 
in  the  plate,  of  course,  but 
the  result  could  look  pretty 
neat! 

If  you  have  never  built  a 
digital  voltmeter  before,  you 
are  in  for  some  interesting 
construction!  If  you  havel  the 
construction  hints  I  am  about 
to  give  will  sound  familiar. 
The  layout  isn't  too  critical, 
and  the  parts  may  be  placed 
nearly  anywhere.  However,  I 
would  like  to  suggest  that  the 
heat  generating  power  supply 
be  located  as  far  away  as 
possible  from  the  MCI 405 
chip.  In  fact,  try  to  get  it  in  a 
separate  module.  The  layout 
for  one  of  my  digital  panel 
meters,  despite  the  close 
proximity  of  the  power 
supply  components,  hasn't 
caused  any  problems,  but  you 
never  know.  Why  the  cau- 
tion? Heat  may  cause  drift  of 
calibration  if  it  is  great 
enough.  By  the  way;  this  cir- 
cuit draws  around  100  mA 
from  the  +5  volt  line.  Also, 
when  you  wire  up  the 
LM-308  and  the  MC-1405 
circuitry,  the  grounds  are 
critical,  Improper  grounding 
causes  calibration  errors, 
drift,  and  other  problems. 
You'll  notice  how  all  grounds 
come  together  at  one  point 
on  the  schematic;  this  is  the 
way  to  wire  your  unit! 
Remember  that  this  volt- 
meter can  be  a  laboratory 
quality  instrument  if  you  fol- 
low my  simple  precautions. 
1  built  up  six  different 
units  and  I  built  them  pretty 
much  alike.  First,  I  assembled 
the  display  board.  Three  HP 
50827740  LED  readouts 
were  used  for  the  multiplexed 
part,  and  an   HP  5082-7730 
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readout  was  used  for  the  1  on 
the  display.  Note  that  the 
7740  readouts  are  common 
cathode  and  the  7730  is 
common  anode.  You  could 
use  all  7740s  if  you  wish.  Or 
even  Data  Lit  704s;  you  name 
it  in  common  cathode!  A 
separate  LED  was  used  for 
the  decimal  point;  this  makes 
for  easier  reading  at  a  dis- 
tance. The  three  7740s  were 
wired  up  for  multiplex  opera- 
tion; this  means  that  all  A 
segments  were  wired  togeth- 
er, all  Bs  and  so  on,  Home- 
made L  brackets  were  used  to 
attach  the  completed  display 
to  the  rest  of  the  electronics 
board. 

The  next  part  of  this 
project  is  to  get  the  electron- 
ics built  and  running.  Fig,  1 
shows  the  schematic  of  the 
basic  meter.  This  is  the  cir- 
cuitry that  is  recommended 
by  Motorola  for  their  chip 
set,  so  you'll  find  it  well 
described  in  their  ap  notes 
and  bulletins.  The  illustra- 
tions show  one  of  my  first 
meters  —  a  panel  meter  in  a 
power  supply.  Both  the  sche- 
matic and  the  illustrations 
should  help  you  get  your  unit 
built  and  on  the  air,  pronto! 

]  built  my  first  units  on 
scraps  of  copperclad  perf- 
board,     known    as    "ground 


Photos  by  Roger  Wilcox 

plane"  board.  This  method  of 
construction  works  fairly 
well,  because  the  grounds  are 
very  easy  to  make,  but  extra 
time  is  required  to  drill  out 
the  copper  from  holes  where 
parts  are  going  to  be 
mounted.  Regular  perfboard 
works  fine,  though,  and  you 
are  welcome  to  use  this 
method.  It's  also  cheaper  and 
you  don't  have  to  worry 
about  shorting  IC  pins  to  a 
copper  ground  plane,  I 
started  building  my  units  by 
installing  the  IC  sockets  and 
wiring  up  the  grounds.  On  the 
non-ground  plane  boards,  I 
brought  the  grounds  from  all 
ICs  to  one  point  —  pin  8  on 
IC2,  The  #24  bare  wire  I  used 
for  all  connections  worked 
just  fine.  Then  with  the  hard 
part  over,  I  wired  up  the  rest 
of  the  unit.  Note  that  the  pin 
numbers  on  IC1  are  for  the 
TO-5  can.  If  you  use  the  DIP 
version  of  the  LM-308,  you 
have    to    look    up    the    new 


numbers.  The  driver  transis- 
tors, Q1  through  Q4,  are  not 
critical.  Almost  any  silicon 
NPN  unit  with  a  beta  of  100 
or  better  will  work  for  Ql. 
And  any  silicon  PIMP  units 
with  betas  of  100  and  up  will 
work  for  Q2  through  Q4.  | 
suggest  2N3904  and  2N3906 
because  they  have  given  me 
the  most  consistently  good 
results.  If  you  can't  easily 
buy  the  ICs,  try  Circuit 
Specialists,  PO  Box  3047, 
Scottsdale  AZ  85257.  They 
can  help,  The  MC1405L  is 
$8.95,  and  the  MC14435VP 
is  only  $7,95.  The  LM308  is 
available  from  Radio  Shack. 
Yes,  the  parts  are  available 
for  this  project! 

As  you  finish  up  the  elec- 
tronics board,  1  would  like  to 
make  a  comment  about  the 
pots  you  use  For  Rl  and  R2. 
Don't  try  to  squeeze  by 
through  subbing  single  turn 
pots.  They  will  be  very  hard 
to   adjust  and   you  probably 
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won't  be  able  to  calibrate. 
Always  use  10  turn  wire 
wound  units,  or  better  yet, 
20  turn  units  if  you  have  the 
space.  I  found  mine  for  50 
cents  each  at  Poly  Pafcs.  The 
exact  resistance  values  aren't 
especially  critical,  so  you  can 
sub  pots  fairly  easily.  An- 
other thing  you  can  do  with 
the  pots  is  to  "remote"  them 
by  mounting  them  off  the 
electronics  board  and  attach- 
ing them  with  wires,  You'll 
notice  that  I  went  this  route 
with  the  unit  in  the  photos. 
Be  safe  and  bring  out  separate 
ground  wires  for  each  pot.  As 
before  with  the  other  wiring, 
terminate  them  at  pin  8  of 
IC2,  I  finished  up  by  attach- 
ing the  display  board  to  the 
electronics  board  with  home- 
made L  brackets  on  my  units. 
Use  resistors  R7  through  R13 
to  attach  the  display  seg- 
ments to  IC4  and  save  your- 
self some  wire. 


You  may  need  a  power 
supply,  Youll  need  plus  5 
volts  at  about  100  mA,  and 
minus  5  volts  at  about  10 
mA.  You  might  be  able  to 
borrow  these  voltages  from 
other  equipment  if  they  are 
regulated.  If  not,  buiid  the 
optional  power  supply  shown 
in  Fig.  2,  and  power  your 
voltmeter  from  a  12  volt 
filament  transformer,  I  did 
this  with  the  unit  shown;  one 
of  the  power  supply's  interna! 
transformers  had  an  extra  12 
volt,  250  mA  winding,  so  I 
used  it.  You  could  also  use 
one  of  those  line  plug  trans- 
formers used  for  calculators, 
if  you  open  the  case  and 
remove  the  diodes  that  are 
usually  there. 

You  might  want  to  add  a 
range  switch  to  the  input  of 
your  new  meter,  or  perhaps 
just  change  ranges.  As  built,  it 
measures  0  to  2  volts.  Fig,  4 

shows  some  ideas  for  attenua- 
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Fig.  4.  Input  attenuators,  simple  (a)  and  deluxe  (b). 


tors,  both  simple  and  deluxe, 
I  built  the  simple  one  into  the 
power  supply  voltmeter.  I 
needed  a  0  to  20  volt  meter, 
so  I  made  a  xlO  divider.  Rb 
was  10k,  1%,  and  Ra  was 
100k,  1%.  Ideally,  these  resis- 
tors should  add  up  to  10  meg, 
the  standard  digital  voltmeter 
input  resistance,  but  in  a 
power  supply,  these  resis- 
tances aren't  critical  (no  load- 
ing problem!).  Also,  I  had 
these  values!  You  can  use 
whatever  precision  resistors 
you  have  for  xlO,  x100,  or 
even  x1000  dividers.  If  you 
don't  need  a  divider  at  all, 
connect  a  10  megohm  resistor 
across  the  voltmeter  input  to 
cut  zero  drift  when  the  test 
leads  are  open.  The  deluxe 
divider  shown  is  what  you 
would  use  in  a  digital  multi- 


meter. It  Features  10 
megohms  input  resistance  and 
overload  protection.  For  best 
results  use  0.1%  resistors 
throughout,  You  will  also 
want  some  kind  of  decimal 
point  switching  on  the  dis- 
play; that  will  mean  another 
deck  on  the  range  switch  and 
two  more  LED/dropping 
resistor  combinations. 

Calibration  is  quick  and 
easy  once  you  are  set  up.  Beg, 
borrow  or  7  a  dc  voltmeter 
calibrator  that  is  at  least 
0.01%  accurate.  Or,  lacking 
thatj  you  can  build  the  calh 
brator  shown  in  Fig,  3,  It  is 
designed  around  the  National 
LH0070IH  0.01%  10  volt 
refer  enee,  which  sells  for 
about  $5.00.  Circuit  Special- 
ists might  be  able  to  get  one 
for  you.  Power  is  supplied  by 
two  9  volt  batteries.  Lacking 
this  calibrator,  you  can  either 
calibrate  your  voltmeter 
against  another  DVM,  or 
(shudder)  with  a  1.34  volt 
mercury  battery.  The  battery 
is  a  last  resort,  because  you 
might  be  abie  to  get  only 
about  1%  accuracy  or  so, 
depending  upon  the  condi- 
tion of  the  battery  (it  should 
be  fresh  and  unused). 

With  that  out  of  the  way, 
connect  up  the  voltmeter  and 
apply  power.  Let  it  settle 
down  for  about  20  minutes 
or  so  and  then  short  the  input 
leads  together.  Adjust  the 
zero  pot,  R2,  for  a  000  read- 
ing. Youll  see  the  meter  read 
something  like  087  —  093  — 
097  -  098  -  099  -  000  - 
001  -002  if  all's  well. 

Once  the  zero  is  adjusted, 
apply     either     +2.000    volts 
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from  the  commercial  cali- 
brator (preferred)  or  +1.000 
volts  from  our  calibrator 
This  is  assuming  you  have  the 
basic  0  to  2  volt  unit;  for 
other  units  increase  the  input 
voltage  by  x10,  xlOG  or 
whatever.  Then  tweak  Rl, 
the  calibration  pot,  for  a 
1.999  to  .000  reading  (or 
1 ,000  with  a  1  volt  calibra- 
tor). Go  back  and  short  the 
input  leads  to  check  the  zero; 
if  it  is  necessary  to  adjust 
zero,  recheck  the  calibration, 
too.  These  adjustments 
interact  somewhat. 

1  hope  you  like  your  new 
"Cheap  and  Dirty  Digital 
Voltmeter."  It  really  adds  a 
touch  of  class  to  have  equip- 
ment in  the  shack  with  digital 
readouts.  The  price  is  right, 
too;  you  probably  spent 
about  14  as  much  for  your 
meter  as  you  would  have  for 
a  commercial  unit!  ■ 

References 

Motorola   AN-748,   '"Applications 

of    MCI  4G5/MC1 4435    in   Digital 

Meters/' 

Motorola      EB-55,      "A      Battery 


Powered  31/?  Digit  Multimeter." 
Motorola  EB-35,  "  Autopolarity 
Circuits  for  the  MC1405  Dual 
Slope  A/D  Converter  System." 
Motorola  MC14Q5L  Data  Sheet. 
Motorola  MC14435VP  Data 
Sheet. 

Parts  List 

C1   -  4.7  uF,  10  voit  electrolytic 
cap 

C101  -  100  pF  disc  cap 
C2  -  47  uF#  10  volt  tantalum  or 
electrolytic  cap 
C3  —  0,01  uF  disc  cap 
C4  -  220  uF,  10  volt  electrolytic 
cap 

C5  —  0.0033  uF  disc  cap 
C6  -  2200  uF,  25  volt  electrolyt- 
ic cap 

C7  —  100  uFf  25  volt  electrolytic 
cap 

D1  -  1N41 48  diode 
D2,  D3  -  1 N4002  diode 
D4    -    1N751    zener   diode,    5.1 
volts 

I  CI  -  LM308  Radio  Shack 
IC2  -  MC1405L  Circuit  Special- 
ists 

IC3      -      MC14435VP     Circuit 
Specialists 

IC4  -  MC14511P  Circuit  Special- 
ists 

IC5  -  LM340-5  Circuit  Specialists 
Qt  -  2N3904  transistor 
Q2-G4  -  2N3904  transistor 
R1  —  5k  trimmer 
R2  -  20k  trimmer 
R3  -  10k  resistor 


B4  —  10k  resistor 

R5  —  470  Ohm  resistor 

R6  —  2,2k  resistor 

R7-R13  -  150  Ohm  resistor 

R14  -  27  Ohm,  2  Watt  resistor 

R15  -  320  Ohm,  Vi  Watt  resistor 

All   resistors  %  Watt  unless  noted 


D IS  1  -  HP  5082-7730  Common 

Anode  Display 

DIS  2  to  DIS  4  -  HP  5082-7740 

Common  Cathode  Displays 

DIS  5  Man  5024  LED 

Misc:   Case  for  meter,  perfboard, 

assorted  wire,  etc. 


CALL  TOLL  FREE  800-521-4414 

SAVE  $80,000.00  IN  CRYSTALS 

LISTEN  TO  16,000  DIFFERENT  FREQUENCIES  WITH  NO  CRYSTALS 


BBlACflT  IOI 

16  channels 
30-50  MHz 
146-174  MHz 
416-512  MHz 
CPs  Price  -  $296,95 


TtNNELgC 


MCP  1 

16  channels 
31.18  —  51.655  MHz 
151.18-  171,655  MHz 
451 ,18-471 .655  MHz 
CE's  Price  -  $339,95 


WHAMG-10 
10  channels 
30-50  MHz 
146-174  MHz 
440-51  2  MHz 
CE's  Price-  $27S.95 


master  charge 

THE  UfUftBlNK  CARD 


BankAmericard 


np  mfe 


I5BEI 

OPTISCAN 

10  channels 

30^50  MHz 

150-170  or  140^160  MHz 

450-470  MHz 

490-510  MHz 

CE's  Price  -  $296.95 

Toll  free  U.S.A.  24  hour  order  t£  information  line  800-521-4414.  Outside  U.S.A.  &  Michigan 
24  hour  phone  31 3-994-4441.  Certified  check  or  charge  card  on  mail  orders  for  immediate 
shipment.  Dealer  inquiries  invited.  Michigan  residents  add  tax.  Foreign  orders  invited.  Call 
toil  free  or  write  for  your  free  complete  catalog  &  specifications.  Satisfaction  guaranteed  or 
your  money  back.  For  engineering  advice,  call  after  6:00  P.M.  E.S.T. 

|TM 

COMMUNICATIONS  ELECTRONICS 
P.O.  BOX  1002    DEPT.  YIT 
ANN  ARBOR,  MICHIGAN  48106 


CALL  TOLL  FREE 
800-521-4414 

or 
313-994-4441 
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Hub  err  £.  Minchow 

1065  Lynnmod  Avenue  N.E. 

Ren  ton   WA  93055 


Instant  PC  Boards 


-  -  using  new  Color-Key  technique 


More     people     would 
make    printed   circuit 

boards  by  the  photographic 
method  if  they  weren't  dis- 
couraged by  the  chemical 
processes  and  darkroom 
requirements  that  are  neces- 


sary to  produce  a  film  nega- 
tive from  their  positive  art- 
work master.  Although  I  have 
a  complete  darkroom  setup 
for  developing  and  priming 
black  and  white  and  color 
film,    I    have    never   actually 
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Fig.  J.  Color-Key  exposure  test  artwork. 


used  a  photographic  film  for 
making  printed  circuit  nega- 
tives because  there  is  a  mate- 
rial called  Col  or- Key  that  is 
far  more  convenient  to  use 
and  does  not  require  the 
array  of  chemicals,  trays  and 
accessories  demanded  by 
photographic  film. 

While  a  darkened  area  is 
necessary  during  the  time  the 
positive  artwork  and  the 
Color-Key  negative  materia) 
are  placed  together  in  some 
type  of  holder  before  the 
exposure,  it  doesn't  have  to 
be  a  darkroom,  tt  can  be  any 
room  or  closet  lighted  by 
subdued  artificial  light,  A 
sunlit  room  cannot  be  used  as 
the  Col  or- Key  material  is 
sensitive  to  ultraviolet  radia- 
tion. 

After  exposure,  the  Color- 
Key  material  needs  only  to  be 
developed  to  make  an 
excellent  printed  circuit 
negative.  The  developing  step 


is  very  simple  and  doesn't 
even  require  a  tray,  just  a  flat 
surface  to  lay  the  material  on 
while  applying  the  liquid 
developer  to  the  sensitized 
side.  No  trays,  shortstop, 
fixer  or  temperature  control; 
you  even  work  in  normal 
room  light  After  develop- 
ment, just  hold  the  negative 
under  the  cold  water  faucet 
for  a  few  seconds  to  wash 
away  the  residue  and  hang 
the  negative  up  to  dry, 

Color-Key  contact  imaging 
material,  as  the  manufacturer 
identifies  it,  is  a  product  of 
3-M.  It  is  supplied  in  several 
colors  and  as  a  negative  mate- 
ria) or  as  a  direct  positive 
material.  It  is  sold  in  boxes  of 
25  sheets  and  the  smallest 
size  is  8/2  by  1 1  inches.  I  have 
been  purchasing  it  from  a 
large  photographic  supply 
store-  It's  also  available  at 
some  art  and  drafting  supply 
stores  as  it  is  used  in  the 
preparation  of  ads  by  some 
advertising  agencies, 

I  have  been  using  the  type 
identified  as  black  opaque 
negative  acting  material. 
When  exposed  and  developed, 
it  gives  a  solid  black  and  clear 
transparent  image,  just  what 
is  needed  for  printing  a  sensi- 
tized board. 

The  developer  for  Color- 
Key  material  is  sold  in  ready- 
to-use  liquid  form,  tt  is  iden- 
tified as  negative  acting 
developer  for  Color-Key 
material,  A  quart  of  devel- 
oper is  sufficient  to  develop  a 
box  of  25  sheets  of  the  BYi  by 
1 1  inch  size. 

As  the  name  suggests,  the 
material  is  intended  for 
contact  printing;  that  is,  the 
positive  artwork  is  placed  in 
contact  with  the  material 
during  the  exposure.  Ultra- 
violet radiation  must  be  used 
for  exposure,  in  the  same 
manner  that  sensitized 
printed  circuit  boards  are 
exposed.  Direct  sunlight  is  a 
source  of  ultraviolet  radia- 
tion, but  a  more  practical 
source  for  making  negatives 
(and  PC  boards)  is  an  ultra- 
violet lamp.  While  the  same 
exposure  setup  can  be  used 
for  printing  negatives  and 
boards,  the  exposure  time  is 
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YAESU  Deluxe  "101"  Series 
The  Ultimate  Station  Combination 
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FL-101  Transmitter 

■  160  thru  10  Meter  coverage  with  two  auxiliary 
bands  ■  Alt  mode  operation:  SSB,  CW,  AMt  and 
FSK     ■  240  Watts  PEP     ■  Reliable,  plug-in  circuit 

boards  ■  Built-in  AC  supply  ■  Built-in,  fully  ad- 
justable VOX  ■  Automatic  break-in  CW  operation 
with  sidetone  ■  Indicator  light  for  internal  VFO  op- 
eration ■  Provision  for  optional  RF  speech  process- 
or 
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FR-1 01  Digital  Readout  Receiver 

■  Total  Coverage:  160  thru  2  Meters  with  optional  6 
and  2  Meter  converters  ■  Provision  for  afl  mode  re- 
ception; SSB,  CW,  AM,  RTTY,  and  FM  with  optional 
filters  and  FM  detector  ■  Complete  transceive  cap- 
ability with  all  101  series  equipment  ■  Reliable, 
plug-in  circuit  boards    ■  Selectable  fast  or  slow  AGC 

■  Built-in,     threshold     adjustable,     noise     blanker 

■  Better  than  1  KHz  readout  on  all  bands  ■  Fixed 
channel,  crystal-controlled  operation    ■  ±5  KHz  clar- 

ifier  ■  Built-in  calibrator  25  or  100  KHz  (selectable) 

■  Indicator    lights    for    internal    VFO    and    clarifier 

■  Built-in  AC  and  12V  DC  power  supply 


And 


For  General  Coverage  -  Our  New  FRG-7  ! 


■  Synthesized     all     solid     state     hi-performance 

■  Triple  conversion  ■  Continuous  coverage:  500 
KHz  to  29-99  MHz  ■  AC  or  internal  battery  with 
automatic    switching     in     case    of    power    failure 

■  USB/LSB/AM/CW     ■  Drift      canceling      circuit 

■  Ceramic  IF  filters    ■  5  KHz  direct  dial  readout 

■  Many,  many  more  super  features  found  only  in 
receivers  at  three  times  its  price!  See  at  your  dealer, 
or  write  us  for  brochure 
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FRG-7  Receiver 


Yaesu  Electronics  Corp.,  15954  Downey  Ave,,  Paramount,  CA  90723 
Yaesu  Electronics  Corp., Eastern  Service  Ctr.,613  Redna  Ter.,  Cincinnati,  OH  45215 


(213)633-4007 
(513)772-1500 


not  necessarily  the  same  for 
each. 

1  have  been  using  a  small 
15  Watt  ultraviolet  fluores- 
cent tube  which  1  bought 
complete  with  fixture  for  less 
than  $20  for  exposing  nega- 
tives and  boards.  The  lamps 
and  fixtures  are  sold  at  large 
self-service  hardware  and 
variety  stores, 

I  use  an  8  by  10  inch 
photographic  contact  proof 
printer  to  hold  the  positive 
artwork  in  contact  with  the 
Color-Key  material  during  the 
exposure.  Lacking  a  contact 
printer,  a  small  piece  of 
window  glass  from  the  hard- 
ware store  could  be  used  to 
weight  down  the  positive  and 
negative  material.  The  Color- 
Key  material  has  a  natural 
curl  so  it  must  be  flattened 
during  the  exposure. 

The  sheets  of  Color-Key 
material  can  be  cut  to  match 
the  size  of  the  artwork  before 
making  the  exposure.  You 
can  work  in  a  fair  amount  of 
artificial  light  without  expos- 
ing the  Col  or- Key.  I  have  a 
bare  15  Watt  bulb  plugged 
into  an  outlet  about  3  feet 
away  while  cutting  the  mate- 
rial and  placing  the  negative 
material  and  the  artwork 
positive  in  the  contact 
printer.  Once  the  contact 
printer  is  loaded,  I  turn  on  a 
60  Watt  overhead  fixture 
which  remains  on  during  the 
exposure  and  development 
steps. 

Like  photographic  film, 
the  Col  or- Key  material  has  a 
shiny  and  a  dull  side.  The  dull 
side  contains  the  sensitive 
material  while  the  shiny  side 
is  the  transparent  base. 
Exposure  is  made  through  the 
shiny  side,  which  requires  the 
dull  side  to  be  placed  down  in 
the  contact  printer  and  the 
artwork  positive  placed  right 
side  up  over  the  Col  or- Key 
material  in  contact  with  the 
shiny  side. 

When  the  exposure  is 
completed,  the  Color-Key 
material  is  ready  for  its  single 
processing  step,  development. 
Unlike  film  which  is  soaked 
in  a  tray  of  developer  for  a 
specific  time,  Color-Key 
material     is     developed     by 


laying  it  on  a  flat  surface,  dull 
side  up,  and  rubbing  a  small 
amount  of  the  liquid  devel- 
oper over  it  until  the  image  is 
formed.  The  black  material 
that  is  removed  to  form  the 
image  comes  off  very  quickly 
in  the  form  of  a  sludge, 

I  use  a  piece  of  window 
glass  about  14  by  20  inches 
for  the  flat  surface.  The 
exposed  material  is  placed 
dull  side  up  on  the  glass  and  a 
small  amount  of  developer  is 
poured  over  the  negative.  The 
natural  curl  of  the  material 
aids  in  keeping  the  developer 
from  running  off  the  nega- 
tive. The  instructions  suggest 
the  use  of  special  pad  and  pad 
holder  to  rub  the  developer 
over  the  negative,  but  a  piece 
of  facial  tissue  works  very 
well  and  costs  much  less.  The 
developer  is  rubbed  over  the 
dull  side  with  the  tissue  until 
the  image  is  complete.  This 
takes  only  a  few  seconds  and 
since  the  overhead  light  is  on 
during  development,  the 
image  can  be  seen  forming  as 
the  black  is  removed.  When 
the  image  is  complete,  the 
negative  is  washed  under  cold 
running  water  for  a  few 
seconds  to  remove  the  residue 
and  then  hung  up  to  dry. 

Rubbing  too  hard  or  too 
long  will  remove  some  black 
material  from  areas  where  it 
should  remain.  You  can  avoid 
rubbing  to  excess  with  a  little 
care,  since  with  the  light  on 
you  can  see  the  image 
appearing.  If  an  area  doesn't 
seem  to  respond  to  develop- 
ment, add  a  little  developer 
liquid  instead  of  rubbing 
harder, 

It  is  possible  to  develop 
the  negative  so  quickly  that 
the  first  rub  with  the  tissue 
will  reveal  the  image.  I  run 
hot  water  from  the  faucet 
over  the  glass  developer  plate 
for  several  minutes  while  the 
exposure  is  finishing,  stop- 
ping the  hot  water  a  minute 
before  the  exposure  is 
completed.  The  glass  plate  is 
placed  on  several  folded 
newspapers  to  retain  the  heat. 
The  warm  glass  plate  under 
the  negative  activates  the 
developer  so  much  that  devel- 
opment   takes    place    before 


Fig.  2.  Color- Key  exposure  test  negative. 


you  can  pick  up  the  tissue 
and  begin  to  rub.  Developing 
the  Color-Key  on  a  warm 
plate  seems  to  produce  better 
negatives  as  the  black  mate- 
rial left  on  to  form  the  image 
appears  to  be  bonded  to  the 
base  much  more  tightly  than 
when  the  development  is 
accomplished  at  room 
temperature.  The  developer 
itself  should  not  be  heated  as 
it  may  exhaust  itself,  al- 
though it  may  be  warmed 
slightly  if  it  has  been  stored 
in  a  cold  location. 

Exposure  time  for  each 
ultraviolet  tamp  and  film 
holder  has  to  be  determined 
by  test.  Exposure  depends  on 
the  amount  of  ultraviolet 
radiated  by  the  lamp,  the 
distance  the  radiation  has  to 
travel  to  reach  the  sensitized 
material  and  the  attenuation 
of  the  glass  in  the  contact 
printer  or  film  holder.  My 
ultraviolet  lamp  is  positioned 
8  inches  above  the  glass  in  the 
contact  printer  and  my 
exposure  time  is  14  minutes. 
Lowering  the  lamp  would 
reduce  the  exposure  time,  but 
could  cause  the  exposure  to 
be  insufficient  at  the  edges  of 
large  pieces  of  the  negative 
material  as  the  rays  have  to 
travel  a  greater  distance  from 
the  lamp  to  reach  the  edge 
than  to  the  center  of  the 
contact  printer.  If  I  felt  a 
need  to  shorten  the  exposure 
time,  I  would  add  a  second 
lamp  as  the  most  practical 
way  to  do  it 


Finding  an  exposure  time 
that  will  work  satisfactorily  is 
fairly  simple.  It  can  be  done 
by  using  a  test  positive  that 
has  been  made  to  aid  in 
determining  the  correct 
exposure  time.  Since  our 
prime  use  for  the  Col  or- Key 
material  is  to  make  printed 
circuit  board  negatives,  I 
made  a  test  positive  using 
printed  circuit  decals  for 
solder  pads,  lines  and  IC  pads. 
Fig.  1  is  the  test  positive  I 
used  to  determine  exposure 
time  for  the  Color- Key 
material  in  my  exposure 
setup. 

The  test  positive  is  divided 
into  nine  sections  as  iden- 
tified by  the  numbers  at  the 
bottom.  The  number  20  at 
the  far  right  means  that 
section  will  be  exposed  for  20 
minutes.  The  four  items  in 
the  section  above  the  number 
20,  an  IC  pad,  a  short  thin 
line  and  two  solder  pads,  are 
the  items  to  be  exposed  and 
examined  on  the  negative  to 
determine  the  exposure  time 
for  Color- Key  negatives. 

Each  numbered  section 
contains  the  same  four  items, 
and  the  section  number  is  the 
time  in  minutes  the  section 
should  be  exposed  to  ultra- 
violet radiation.  After 
exposing  and  developing  the 
negative,  the  section  which 
shows  the  best  reproduction 
of  the  items  will  be  selected 
as  having  the  correct  expo- 
sure time.  The  various  lines 
separating    the    sections    are 
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Fig.  3.  Cofor-Key  positive  made  from  test  negative* 


guidelines  for  exposing  the 
negative  and  cannot  be  used 
for  evaluation  of  the  negative. 

Exposure  is  made  by 
placing  a  piece  of  Color-Key 
material  and  the  test  positive 
in  the  contact  printer  or  film 
holder  that  will  always  be 
used  for  making  Color- Key 
negatives  and  placing  a  piece 
of  dark  paper  or  cardboard 
on  the  contact  printer  so  it 
covers  the  sections  that  have 
received  their  allocated 
exposure. 

To  begin,  place  the  card- 
board over  the  section 
numbers  at  the  bottom, 
leaving  all  the  sections 
uncovered,  and  place  the 
contact  printer  under  the 
ultraviolet  source.  After  a  5 
minute  exposure,  remove  the 
cardboard  from  over  the 
section  numbers  and  use  it  to 
cover  the  section  marked  5, 
The  numbers  at  the  bottom 
and  sections  6  through  20 
should  be  exposed  for  1 
minute.  Note  that  the  bottom 
numbers  are  not  covered 
again  after  the  5  minute 
exposure.  They  are  to  receive 
all  subsequent  exposures. 
After  the  1  minute  exposure, 
slide  the  cardboard  to  the 
right  to  cover  section  6, 
leaving  section  5  covered. 
After  a  1  minute  exposure  of 
sections  7  through  20,  move 
the  cardboard  to  cover 
section  7.  Expose  sections  8,5 
through  20  to  the  ultraviolet 
radiation  for  1,5  minutes. 
The  slide  the  cardboard  to 
the  right  to  cover  section  8.5 


and  expose  sections  10 
through  20  for  1.5  minutes, 
After  1.5  minutes,  move  the 
cardboard  to  cover  section 
10,  keeping  the  previously 
exposed  sections  covered  and 
expose  sections  12  through 
20  for  2  minutes.  Then  cover 
section  1 2  and  expose 
sections  14  through  20  for  2 
minutes.  Slide  the  cardboard 
to  the  right  and  cover  section 
14.  Expose  sections  17  and 
20  for  three  minutes.  Slide 
the  cardboard  over  section  17 
and  expose  section  20  for 
three  minutes. 

When  the  test  exposure  is 
completed,  each  section  of 
the  negative  will  have  re- 
ceived a  total  exposure  in 
minutes  equal  to  the  number 
of  the  section  and  the  num- 
bers at  the  bottom  will  have 
been  exposed  for  15  minutes. 
While  performing  the  ex- 
posures it  is  not  necessary  to 
turn  the  ultraviolet  lamp  on 
and  off.  The  cardboard  can 
be  repositioned  In  less  than  a 
second  and  the  resulting 
exposures  will  probably  be 
more  accurate  than  if  you  try 
to  control  the  radiation  by 
switching  it  on  and  off.  Be 
sure  your  cardboard  is  large 
enough  to  cover  sections  5 
through  1  7,  that  it  will  not  be 
obstructed  by  nearby  objects 
and  that  you  use  a  small 
weight  to  hold  it  in  position 
if  it  extends  past  the  edge  of 
your  film  holder  or  contact 
printer. 

After  developing  the 
negative,  each  section  should 


be  carefully  examined  to 
determine  the  best  exposure 
time.  My  test  negative,  Fig,  2, 
shows  that  it  was  badly 
underexposed  at  5  minutes. 
The  dot  is  missing  in  the 
small  solder  pad,  the  other 
pad  dots  are  too  small  and 
some  of  the  black  near  the 
large  pad  came  off  because  of 
the  underexposure.  Fig.  3  is  a 
positive  made  from  the  test 
negative  and  perhaps  may  be 
more  easily  read.  Sections  6 
and  7  are  better  but  are  still 
underexposed  as  the  holes  in 
the  pads  are  undersized.  This 
shows  very  clearly  in  the  \C 
pads*  Section  8.5  is  much 
better,  while  sections  10 
through  17  look  very  good. 
Section  20  is  overexposed,  as 
can  be  seen  by  the  slight 
enlargement  of  the  pad  holes. 
This  is  more  easily  seen  in 
Fig,  2,  the  negative,  as  over- 
exposure is  easier  to 
determine  by  noting  an 
increase  in  the  size  of  dots. 

The  clear  strip  that  begins 
at  the  left  edge  of  the  nega- 
tive and  runs  through  section 
1 0  was  caused  by  the  edge  of 
the  cardboard  used  for 
masking  off  the  sections  and 
should  not  be  considered  in 
evaluating  the  negative. 

Fourteen  minutes  was 
chosen  as  the  correct  expo- 
sure time,  as  that  results  in  a 
negative  where  the  subjects 
are  the  identical  size  as  on  the 
positive.  White  this  is  difficult 
to  see  from  examining  the 
figures  with  this  article,  you 
will  find  when  you  make 
your  own  test  negative  the 
easiest  way  to  evaluate  the 
results  is  to  place  the  test 
positive  over  the  developed 
negative  and  align  the  items 
in  each  section.  You  will 
discover  that  the  under- 
exposed negative  subjects  are 
larger  than  the  positive  ones, 
as  the  positive  items  will  not 
completely  cover  the  negative 
subjects  in  the  sections  that 
were  underexposed.  In  the 
overexposed  sections,  the 
reverse  is  true.  The  subjects 
on  the  positive  are  larger  than 
their  negative  images  in  the 
overexposed  sections.  The 
closest  size  match  between 
positive  and  negative  images 


is  in  the  section  that  has 
received  the  most  nearly 
correct  exposure  to  the  ultra- 
violet radiation. 

The  positive  in  Fig.  3  was 
made  by  exposing  the  test 
negative  for  14  minutes,  This 
has  always  been  about  the 
correct  exposure  time  for  my 
untraviolet  lamp  and  contact 
printer  when  spaced  8  inches 
apart.  These  exposures  were 
made  recently  and  duplicate 
the  results  of  the  test  1  made 
four  years  ago  when  I  began 
using  Color-Key  material. 
Apparently  the  ultraviolet 
radiation  from  my  lamp 
hasn't  changed  after  several 
hundred  hours  of  use. 

If  your  first  test  negative  is 
completely  under-  or  over- 
exposed, multiply  the 
exposure  time  for  each 
section  by  2  if  underexposed 
or  by  0.5  if  it  was  over- 
exposed and  print  a  second 
negative. 

If  your  exposure  time  is 
much  longer  than  anticipated, 
the  problem  could  be  the 
glass  used  in  the  contact 
printer  or  film  holder.  Some 
types  of  glass  block  out  ultra- 
violet radiation  fairly  effec- 
tively. The  glass  in  my 
contact  printer  is  ordinary 
plate  glass,  as  1  had  to  replace 
the  original  glass  which  shat- 
tered from  the  heat  of  a  500 
Watt  bulb,  my  first  source  of 
ultraviolet. 

While  practically  any 
source  of  ultraviolet  radiation 
also  emits  some  visible  light, 
the  amount  of  ultraviolet 
cannot  be  judged  by  the 
quantity  of  visible  light. 
Ultraviolet  radiations  are  not 
visible  and  can  be  harmful  in 
large  doses.  You  can  be 
''sunburned"  by  large 
amounts  or  even  have  your 
eyes  affected  just  as  can 
happen  by  excessive  exposure 
to  the  sun.  The  ultraviolet 
radiation  from  the  sun  causes 
the  sunburn.  The  15  Watt 
fluorescent  lamp  should  cause 
no  problems,  but  if  one  is 
tempted  to  obtain  a  more 
powerful  source  of  ultraviolet 
radiation,  he  should  also  buy 
a  pair  of  goggles  specifically 
designed  to  block  ultraviolet 
radiation." 
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by  Wayne  Green  W2NSD/1 


EDITORIAL 


GETTING  STARTED 

The  chances  are  that  you  may  be 
thinking  about  maybe  getting  a  mtcro 
computer.  With  many  of  them  appear- 
ing to  be  in  the  S3Q0  to  S500  price 
bracket,  it  isn't  something  where  you 
are  going  to  send  away  a  check 
blindly-  And  you're  probably  still 
asking  a  lot  of  questions  about  what 
you  are  going  to  be  able  to  do  with  it 
If  you  do  get  It 

There  are  a  discouraging  number  of 
alternatives,  so  perhaps  if  I  lay  down 
some  guidelines  it  will  help.  I'd  make 
specific  lecom  mend  at  ions,  but  that 
would  upset  some  manufacturers  .  .  . 
and  let  us  not  ignore  them  as  is  paying 
the  bills  for  the  magazine. 

The  heart  of  a  computer  these  days 
is  the  chip  of  your  choice:  3080, 
6800,  6502.  Z^BO,  etc,  This  is  nestled 
tn  the  central  processing  unit  ICPUL 
Each  chip  has  its  clique  and  there  are 
enough  pros  and  cons  for  each  to 
bring  on  a  fistf ight  in  the  most  peace 
ful  of  computer  clubs.  The  pro- 
ponents of  the  Z-80  have  some  persua- 
sive arguments,  since  it  is  a  sort  of 
super  8080  contraption,  with  some  of 
the  charm  of  the  6800  thrown  in  to 
confuse  Motorola  fans.  Having  given 
you  little  real  help  with  this  aspect  of 
your  systfem  {the  key  to  the  whole 
thing),  we  can  pass  on  to  less  substan- 
tive matters. 

In  addition  to  the  CPU,  you'll  be 
needing  a  good  sturdy  power  supply 
and  a  nice  cabinet.  None  of  the 
manufacturers  have  yet  caught  on  to 
the  Star  Trek  type  of  computer  . .  , 
the  one  with  the  thousands  of  flashing 
lights  and  brilliant  colors  .  .  .  and  we 
all  know  way  down  in  our  subcon- 
scious that  any  real  computer  is  going 
to  took  like  that.  Who  wants  a  box 
with  a  Twitch  and  pilot  light  on  the 
front?  That's  not  a  computer! 

Now,  about  that  power  supply, 
Youll  either  start  out  with  a  heavy 
duty  supply  or  you  will  rue  the  day 
and  end  up  modifying  it  or  adding 
more  supplies  later  on.  A  little  re- 
search will  give  you  a  good  general 
idea  of  how  much  power  you  are 
going  to  need.  Figure  on  a  CPU,  at 
least  16K  of  memory,  a  couple  I/O 
boards,  a  PROM  board,  character  and 
graphics  generators,  etc.  Once  you've 
added  up  the  current  needs  of  alt  that, 
you  might  as  well  double  it,  because 
you  will  hardly  ever  be  cutting  down 
on  your  system  .  ,  .  there  wilt  always 
be  some  new  and  exciting  gadget 
which  will  plug  in  to  let  you  do 
something  else  .  -  .  it  might  be  gener- 
ating full  color  art  ...  writing  music 
. .  .  some  special  games  such  as  Tank 
.  . .  you  don't  know  what.  Looking  up 
the  specifications  for  the  many  boards 
available  lover  150  are  now  designed 
for  the  Altair  Bus)  will  help  you  get 
familiar  with  this  new  world. 


Memory,  It's  expensive  and  you're 
going  to  want  to  buy  as  little  as  you 
can  to  save  money  .  . .  and  as  much  as 
you  can  afford  to  make  your  system 
work  better.  Your  presently  available 
systems  wilt  generally  support  a  maxi- 
mum of  64K  of  memory,  I  doubt  if 
your  pocket  wilL  Mine  doesn't.  You 
can't  get  along  with  much  less  than 
12K  since  most  of  the  BASICS  take 
BK  of  that  and  need  some  elbow  room 
to  be  used.  There  are  some  Tiny 
BASICs  which  only  use  4KP  but  I 
doubt  If  you  will  be  satisfied  with  the 
restrictions  of  Tiny  for  long. 

You'll  need  input/output  (I/O) 
boards  to  permit  you  to  communicate 
with  the  CPU.  You  get  into  a  lot  of 
complication  with  these  things  with 
serial  vs  parallel,  baud  rates,  parity 
bits,  and  all  that  other  stuff  which 
you'll  eventually  learn  via  articles  in 
the  magazines.  You  can  hook  a  lot  of 
different  things  into  your  system  .  .  .  a 
Teletype,  a  CRT  {also  known  as  a 
television  typewriter,  TVT,  or  video 
display  terminal,  VDT.  or  just  plain 
"tube"),  a  cassette  recorder,  a  paper 
tape  system,  magnetic  tape  .  .  .  etc. 

You  should  be  aware  that  ail  of  the 
Teletype  compatible  I/O  boards  are 
20  m  A  systems  which  are  designed  to 
match  the  ASR  33  and  35,  and  these 
machines  start  around  $800  or  so. 
That  Teletype  you  have  in  the  shack  is 
probably  a  Model  15  or  19  and  it 
needs  60  mA  to  operate,  so  you'll 
have  to  build  an  interface  between  the 
two.  Your  machine  speaks  Baudot 
code  and  the  I/O  talks  only  ASCII,  so 
you  need  a  converter  for  that .  *  -  or  a 
program  in  lieu  of  the  hardware.  It 
probably  won't  be  long  until  there  is  a 
Baudot  I/O  board  for  60  mA  ma- 
chines available,  but  I  haven't  rcen 
one  yet, 

The  VDT  is  probably  the  handiest 
way  of  communicating  with  your 
computer.  The  selection  of  these  avail- 
able is  very  limited  so  far .  ,  ,  with  the 
Southwest  Tech  CT  1024  being  the 
most  used.  This  comes  in  kit  form  (it 
is  fun  to  build)  and  requires  you  to 
use  a  black  and  white  television  set  for 
the  display.  Since  TV  sets  are  selling 
for  under  Si  00  brand  new  these  days, 
it  is  a  reasonable  path.  The  HAL 
keyboard  and  character  generator  also 
use  a  TV  set.  Many  of  the  surplus 
keyboards  are  fine,  but  be  wary  of 
some  of  the  complete  VDTs  in  surplus 
.  . .  some  of  them  take  a  lot  of 
know  how  to  convert  and  I've  been 
unable  to  get  much  in  the  way  of 
articles  on  them  so  far. 

Once  you  have  your  CPU,  the 
power  supply,  a  beautiful  cabinet,  a 
VDT,  and  plenty  of  memory,  you  are 
ready  for  the  big  leagues.  Your  system 
will  be  capable  of  doing  an  amazing 
number  of  things  - .  -  like  keeping  the 
log,  keeping  track  of  OSCAR,  translat- 


ing CW  or  RTTY,  playing  a  hundred 
or  so  games,  running  many  business 
programs,  etc.  Note  that  1  said  ' 'capa- 
ble/' The  fact  is  more  like  it  will  be  a 
fantastic  coffee  table  conversation 
piece  until  you  get  software.  There  are 
few  other  instances  where  a  hobbyist 
is  able  to  spend  so  much  money  and 
time  and  end  up  with  something 
which  is  in  perfect  working  order  and 
still  is  totally  unusable, 

If  you've  invested  in  a  CPU  on  the 
basis  of  hype  and  color  pictures,  you 
could  join  a  not  insubstantial  group  of 
hobbyists  way  up  at  the  end  of  a  very 
familiar  creek.  There  are  some  people 
who  live  and  breathe  to  program 
computers,  It  is  unlikely  that  you  are 
one  of  these  . . .  or  even  know  one.. 
This  cat  does  not  even  get  close  to 
such  as  us,  and  if  he  d*df  we  wouldn't 
be  able  to  talk  with  him.  All  too  late 
many  hobbyists  have  begun  to  realize 
that  alt  that  bunk  about  hardware 
only  being  half  of  a  computer  may 
have  some  basis  in  fact  Don't  say  I 
didn't  warn  you. 

Okay  . . .  programs.  How  do  we  get 
programs?  Firstly,  you  make  sure  that 
i he  system  you  are  going  into  has 
software  available  .  . .  and  available 
where  you  can  get  iL  You'll  want  to 
be  sure  they  have  BASIC  on  hand,  and 
while  Tiny  BASIC  is  a  lot  of  fun,  this 
will  limit  you  in  the  number  of 
published  programs  you  can  get  run- 
ning. Make  sure  you  will  be  getting  an 
BK  or  better  BASIC.  If  you  have  that, 
you  will  be  able  to  use  programs 
published  in  books  and  hobby  com 
puter  magazines  to  go  the  rest  of  the 
route. 

Eventually  there  will  be  other  lan- 
guages available  ,  . ,  FORTRAN  is 
certain  to  come  soon.  In  the  mean- 
while, you'll  soon  get  used  to  BASIC 
and  enjoy  writing  many  of  your  own 
programs.  Without  a  language  such  as 
BASIC,  you  are  stuck  with  machine 
language  -  .  .  which  ts  no  language  at 
all.  With  this  you  have  to  put  in  every 
single  step  of  the  program  in  binary. 
Some  experienced  computer ists  may 
love  machine  language;  however,  I 
suspect  that  this  is  a  love  which 
requires  consider  able  cultivation  .  * , 
and  not  a  little  masochism. 

A  little  while  back  I  briefly  men- 
tioned cassettes,  I  was  covering  up  a 
lot  of  confusion  with  vagueness  in  the 
process.  The  fact  is  that  the  micro- 
computer  industry  definitely  does  not 
have  its  .  .  .  er .  .  .  act  together  when  it 
comes  to  cassette  systems.  If  you 
want  to  get  a  heated  argument  going, 
just  walk  up  to  a  group  of  computer 
ists  and  say  you  think  such  and  such  a 
cassette  system  is  best  . . ,  and  stand 
back.  You  can  fill  in  the  blank  with 
Tarbell,  Kansas  City,  Mits,  Digital 
Group,  National  Multiplex,  etc. 
They're    all    different    and   all   have 


something  in  their  favor.  Your  best 
bet,  for  the  time  being,  is  to  go  with 
whatever  system  the  CPU  manufac- 
turer likes  at  the  moment  and  figure 
that  you're  going  to  have  to  change 
before  long. 

There  is  much  to  be  said  for  goiny 
with  the  most  popular  systems,  Along 
this  route  you'll  find  more  help  from 
fellow  sufferers  .  .  .  more  peripherals 
.  *\  more  options .  .  .  more  articles ,  ,  . 
and  a  whole  lot  more  programs. 

So  what's  the  most  popular  system? 
No  one  in  the  industry  is  giving  out 
any  sales  figures,  but  I've  looked 
carefully  into  my  crystal  ball  and  I 
think  rt  works  out  about  like  this  ,  .  , 
at  least  for  the  hobby  computer 
market .  ,  . 


System 


My  Guess 


Altair  8080 

2650 

Imsai  8080 

1025 

Other  8080  type 

515 

Z  80  type 

525 

8008  type 

550 

Southwest  Tech  6800 

600 

Sphere  6800 

!40 

Other  6800  type 

600 

OS!  6502 

230 

Kim  I  6502 

450 

All  other  hobby  systems 

1825 

Yes.  1  realize  that  the  total  comes 
to  a  bit  over  9,000  hobby  systems, 
but  that's  what  I  see  out  there.  You 
can  bet  I'll  be  running  polls  in  K3  to 
keep  tabs  on  what  systems  are  selling 
and  what  peripherals  are  being  used 
whh  them.  The  ^bove  does  not 
include  the  microcomputer  systems 
which  have  been  sold  to  firms  for  later 
resale  ...  called  original  equipment 
manufacturer  (OEM)  sales. 

Since  we're  projecting  a  readership 
of  about  35,000  for  the  third  issue  of 
Kilobaud,  it  is  obvious  that  the  great 
percentage  of  computer  hobbyists 
have  yet  to  buy  hardware,  I  doubt  if 
they  would  be  subscribing  to  KB  if 
they  weren't  serious  enough  about 
computers  to  want  their  own.  so  we're 
looking  at  a  considerable  market 
among  the  KB  readers  for  hardware. 
This  is  probably  one  of  the  best  times 
In  history  for  the  entrepreneur  to  put 
a  product  on  the  market  and  build  up 
a  company  . . .  but  I  digress,  as  usual. 

Why  do  I  keep  hearing  you 
mumbling  about  cost?  This  is  a  hobby 
. , .  like  sports  cars  , . .  flying  ,  . . 
blondes  .  .  .  and,  as  you  know,  the 
difference  between  a  man  and  a  boy  is 
the  price  of  his  toy,  You  can  add  up 
all  the  components  for  yourself,  but  it 
is  unlikely  that  you  are  going  to  have 
much  going  for  under  £2000.  I 
counted  up  the  claimed  investments  in 
hobby  computing  of  about  five 
hundred    subscribers   to    KB   and    it 

Continued  on  page  160 
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Key  Into 
Maxi-Power  <s>  Micro-Price 


Micromind  is  an  incredibly  flexible, 
complete  and  expandable,  hardware/ 
jftware,  general  purpose  computer 
system.  You  won't  outgrow  it. 

Hardware  includes  an  80  key,  software- 
definable  keyboard,  I/O  interface  board, 
6500A-series  microprocessor  (powerful 
enough  for  advanced  computing),  a  high- 
detail  graphics  and  character  display 
processor,  power  supply,  rf  modulator, 
and  connections  for  up  to  4  tape  recorders 
plus  TV  or  monitor.  An  interconnect  bus 


32  K  byte  expansion  boards  and  a  mapping 

option  give  Micromind  expandable  access 
to  64  Megabytes.  Utilizing  software- 


powerful  assembler,  a  debugger,  a  file 
systemr  graphic  routines,  and  peripheral 
handlers.  We  also  include  dynamic  graphic 
games:  Animated  Spacewar  and  Life, 

ECD's  standard  Micromind  ,uM-65  « - 

supplies  8K  bytes  of  memory.  Additional       J^ 


controlled  I/O  channels.  Micromind's 
advanced  encoding  techniques  load  data 
from  ordinary  tape  recorders  at  3200 
bits  per  second 

Micromind  comes  to  you  ready- to- use 
factory  assembled  and  fully  tested  Among 
microcomputers,  it  has  the  largest  memory 
capacity  and  the  fastest  storage.  You're 
looking  at  the  work  of  the  finest  display 
processor  on  the  market.  You  won't  find  a 
microcomputer  with  a  more  powerful  CPU. 
You  won't  find  a  computer  with  a 
more  flexible  keyboard-  You  won't 

find  anything  to 
touch  it  at 


$987.54. 


permits  15  additional  microprocessors, 
parallel  processing  and  vastly  increased 
computing  power* 

System  software — including  ECD's  own 
notsoBASlC  high  level  language,  on 
advanced  error-correcting  tape  cassettes 
—provides  a  word  processing  editor,  a 


So,  quit  the  kluge  scene  and  key  into 
Micromind.  You'll  be  a  main  frame  per- 
former, with  all  the  comforts  of  home. 
We're  not  fooling . . . this ]s  the  cats  pi 

ECD  CORP. 
196  Broadway.  Cambridge,  Mass.  02139 
(617)661-4400 
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8KSC 


(8  K  STATIC  MEMORY  BOARD) 

Our  most  popular  item.  Hundreds  of  satisfied 
customers.  We  have  received  an  enormous  number  of 
letters  praising  our  B  KSC  board  Our  8  KSC  Is  undoubt 
edly  the  highest  quality  and  most  dependable 
board  on  the  market  today. 


INTROD 


RYOFF 


We  are  proud  to  announce  that  you  can  order  your 
8  KSC-Z  with  250  ns  memory  at  the  same— yes  SAME 
price  as  our  500  ne  memory. 


8  KSC  500  ns 

8  KSC-Z  250  ns 

EXT  extender  card 

tOO  pin  edge  conn.  (Altair*) 

100  pin  edge  conn.  (IMS Ate) 

Assembly  &  Operating  Manuel 


KIT 

8295.00 
8295.00 

«2900 


ASSEMBLED 


9349.00 

834900 

838.00 

89.00 

89  00 

84.00 


TELEX  #  55-7444 


BBUC 


(BATTERY  BACK  UP  CARD) 


•  Automatic  battery  charging  circuit 

•  Selectable  standby  voltage  outputs 

•  Will  hold  up  to  1 2  "C"  cell  Ni-csd  batteries. 
As  much  as  1 2  Amper  hr  i 

•  The  BBUC  comes  selected  for  2  5  volts  standby  to 
pin  #  14  on  the  S-100  buss  structure,  to  power  up 
the  8KSC  memory 

•  Can  be  wired  to  back  up  any  memory  card  which  has 
bBnery  standby  capability.  Even  TWO  polarities  at 
one  time 

•  Eliminate  cluge  wires  on  lop  of  memory  board. 
(Utilizes  vacant  buss  line 

•  Just  plug  the  BBUC  into  any  available  buss 
connector 

HEAVY  G-10  GLASS  EPOXY  PC  BOARD 
HEAVY  PLATED  THROUGH  HOLES 
.5  mil.  tin  minimum 
SOLDER  MASK  BOTH  SIDES 
COMPONENT  LAYOUT  SCREENED  ON 
COMPONENT  SIDE  OF  PC  BOARD 


KIT 


ASSEMBLED 


855.00  868.00 

Assembly  &  Operating  Manual 


84.00 


BATTERIES  NOT  INCLUDED 

nil)  II  (jIU  Oil  •  II  (111) 

twx#  810/583-0075 
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□  ASSMB'LD  $349  00 

□  KIT  5295.00 

ASSMB'LD  $349.00 


□ 
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I      I  EXT  Extender  card     $9.00    I      I  100  pin  edge  conn 

|      I  ASSEMBLY  fit  OPERATING  MANUAL         $4.00 
NAME 


□  KIT       $37.50 

Q  ASSMBXD  $47.50 

□  KIT      $55.00 

□  ASSM8  LD   $68.00 

□  ALTAI R*    S3. 00 
Q  IMSAI®      S9.00 
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SEALS  ELECTRONICS,  INC 

P.O.  BOX  11651  
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WWC 


(WIRE  WRAP  CARD) 


•  Accepts  ALL  IC  wire  wrap  sockets  40,  22,  16,  14,  etc. 

•  3  voltage  regulators:  +12v,  -12v,  +5v 

•  3  separate  input  capacitors  1 00  ufd 

•  14  .1  ufd  decoupling  capacitors 

•  Gold  plated  edge  contacts 

HEAVY  G-10  GLASS  EPOXY  PC  BOARD 

HEAVY  PLATED  THROUGH  HOLES 

.5  mil.  tin  minimum 

COMPONENT  LAYOUT  SCREENED  ON  COMPONENT 

SIDE  OF  PC  BOARD 

K|I  ASSEMBLED 

$37.60  $47.50 


QUALITY  STANDARDS  A 
EXPECTED  FROM 
SEALS  ELECTRONICS 
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PERSONAL  COMPUTER  COKP 
Route  30  and  352 
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{215)  647*8460 

AMERICAN  USED  MICRO* 
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20  N,  Milwaukee  Ave. 
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(m  634-0076 

COMPUMART 
254  S,  Wagner  Road 
Ann  Arbor,  Ml  48  103 
(313)  994  4445 

TH€  COMPUTER  WORKSHOP.  INC. 
5709  Frederick  Ave 

Rockviiifl.  MD  20852 
{3011  466-0455 

WILLIAM  ELECTRONIC  SUPPLY 
1863  Woodtwidge  Ave 

Mm.  N  J  08817 
(201)  985-3700 


THE  COMPUTER  ROOM 
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Silt  La  Nc  C«y,  lit  84105 
(601)46^7911 

CYCOMP 
1154  Desert  SL 
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EM  SPECIALISTS 
RO.  Box  167 
Vienna,  VA  22130 

THE  BYTE  SHOP,  INC, 
2033  S.W.  4th 
Portland,  OR  37201 

THE  MEMORY  MERCHANT 
P.O  Box  "QT 
Speneerport,  NY  14559 
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Waltlum,  MA  02154 
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CHANNEL  RADIO 
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18  East  Onega  Street 
Santa  Barbara,  CA  93101 
(80S)  965  B551 

THE  COMPUTER  MART 
314  5th  Avenue 
New  Y«f,  Hi  10001 
[Z12I  279.7757 

THE  DATA  DOMAIN 
111  South  CotFege 

Blwwningwn,  IN  47401 
{812)  334-3607 

THE  COMPUTER  MART 
625  W.  Kaltrili  Avenue.* 
Orange,  U  92667 
(714}  6331222 
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151  Kline  Blvd. 
Colontt,  NJ  07067 
(201)574-2173 


DISTRIBUTORS 


# 


•HOiBYTftONIC  DISTRIBUTORS 
1218  Prairie  Drive 
Btoomintfon,  IN  47401 
(812?  336-6380 

•MJB  RESEARCH 
AND  DEVELOPMENT 
36  W.  62nd  Street 
New  York,  NY  10023 

(212)  245  8530 


•MCED  COMPANY 
Suite  101 
1600  Hayes  Street 
Nashville,  TN  37203 
(615)329-1979 

♦COMPUTER  MART 
OfSTRIBUTfNG  COMPANY 
Orange,  CA  92667 
(714)  633*4634 


III 


ELECTRONICS.INC. 

BOX  11651,  KNOXVILLE,  TN.  37919 


■  — 


To  date,  several  articles 
have  appeared  in  ham 
py  blications  desert bi  ng 
graphical  techniques  for 
calculating  antenna  aiming 
data  for  amateur  and  weather 
satellites.  While  these 
methods  provide  results  that 
arc  accurate  enough  for  most 
satellite  communications  pur- 
poses, the  inconvenience 
involved  in  the  preparation  of 
the  necessary  charts  and 
graphs  is  not  particularly 
appealing,  leaving  one  with 
the  notion  that  there  must  be 
a  better  way.  Those  particu- 
larly adverse  to  the  graphical 
approach  will  inevitably  look 
to  the  application  of  the 
digital  computer  to  relieve 
them  of  these  computational 
chores.  Formerly  limited  to  a 
fortunate  few  who  had  access 
to  large,  expensive  com- 
puters, the  advent  of  the 
microprocessor  and  subse- 
quent development  of  low 
cost  hobby  computer  systems 
have  put  the  computerized 
approach  to  satellite  tracking 
within  the  reach  of  many. 

Even  with  the  computer 
hardware  now  available  at  an 
affordable  price,  one  neces- 
sary element  is  still  missing: 
namely,  the  software,  or  pro- 
gram, to  perform  the  calcula- 
tions. This  article  will 
describe  such  a  program. 
While  the  intent  is  to  provide 
sufficient  background  infor- 
mation so  that  the  reader  can 
modify  and  execute  the  pro- 
gram on  any  computer  in  any 
language  that  he  might  have 
available,  a  listing  of  a  version 
written  in  BASIC  will  be 
presented,  since  it  appears  to 
be  the  current  "standard*' 
with  hobbyist  systems. 

Without  attempting  any 
rigorous  mathematical 
derivations,   equations  neces- 


Sateflite  tracking  —  a  subject  that  I  would  think  could  get  pretty  sticky  for  us  non-whiz-kid 
math  types.  Bob  Henson  presents  the  subject  in  such  a  manner  that  the  math  seems  almost 
incidental  (i.e.,  he  doesn't  get  bogged  down  in  the  details  like  many  authors  would  have  a 
tendency  to  do).  Another  neat  feature  of  his  article  is  the  fact  he  offers  some  suggestions  for 
modifying  his  BASIC  program  so  that  it  can  be  rewritten  and  run  on  other  BASIC  interpreters. 
—  John  Craig, 


Computerized 
Satellite  Tracking 


-  -  the  needed  software 


Bob  Hansen  WBQJHS 
PO  Box  605 
Waukee  IA  50263 


NORTH 
POLE 


SATELLITE    PATH 


sary  to  afford  a  solution  will 
be  presented.  If  desired,  more 
detailed  information  on  these 
equations  can  be  gleaned 
from  the  references  listed  at 
the  end  of  the  article  and 
from  the  many  handbooks 
and  textbooks  dealing  with 
spherical  trigonometry.  Since 
the  program  to  be  described 
is  a  minimal  operating  con- 
figuration, performing  only 
the  most  basic  tasks  required 
by  a  tracking  program,  sug- 
gestions for  extensions,  modi- 
fications, and  enhancements 
will  be  presented  at  the  con- 
clusion of  the  article. 

Fig,    7.    Bearing   of  the  sate/iite   sub-point  path   at   EQX 
(represented  by  the  angle  B). 
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Background 

Several  excellent  articles 
have  been  published  pre* 
senting  the  fundamental  con- 
cepts of  satellite  tracking. 
Rather  than  reiterate  the 
information  in  those  articles, 
I  will  instead  summarize  only 
those  orbital  characteristics 
with  which  we  need  concern 
ourselves  in  developing  a 
satellite  tracking  program. 
Those  who  need  a  "refresher'* 
are  urged  to  read  the  articles 
referenced  at  the  end  of  this 
article. 

To  begin  with,  let's  define 
the  information  that  we  want 


the  program  to  calculate  for 
us: 

1)  The  time  of  each 
EQX  (northbound 
equatorial  crossing  by 
the  satellite  sub-point). 
Satellite  sub-point  — 
the  point  on  the  Earth's 
surface  that  would  be 
intersected  by  a  line 
connecting  the  center 
of  the  Earth  and  the 
satellite. 

2)  The  longitude  of 
each  EQX, 

3)  The  azimuth 
(degrees  clockwise  from 
true  North)  of  the 
satellite  position  with 
respect    to  the   station 


Elapsed  Time 

Latitude 

Longitude 

(minutes) 

(degrees) 

(degrees) 

0 

0.0 

0.0 

2 

6.13 

1.79 

4 

12.26 

3.60 

6 

18.38 

5.48 

8 

24.49 

7.46 

TO 

30.59 

9,57 

12 

36.66 

11.93 

14 

4270 

14.59 

16 

48.69 

17.72 

IS 

54.61 

21.52 

20 

60.40 

26.43 

22 

65.98 

33,33 

24 

71.15 

43.51 

26 

75,48 

60,03 

28 

78.02 

85.82 

30 

77  60 

116.25 

32 

74  46 

139.48 

34 

68,84 

153.92 

36 

64,53 

163.05 

as 

58.89 

1 69.33 

40 

53.06 

173,94 

42 

47.12 

177,54 

44 

41.11 

180.51 

46 

35.07 

183.12 

48 

28,99 

185.40 

50 

22,89 

187.48 

52 

16,77 

1 89.40 

54 

10.65 

191.27 

56 

4,52 

193.07 

58 

-1.62 

194,19 

Table  h  Latitude  and  longitude  of  OSCAR  7  at  two  minute 
intervals  after  an  EQX  at  0  degrees  longitude. 


versus  elapsed  time 
from  EQX. 

4}  The  elevation 
(degrees  above  the  hori- 
zon) of  the  satellite 
position  with  respect  to 
the  station  versus 
elapsed  time  from 
EQX, 

5)    The     distance     in 
statute    miles   between 
the    station    and     the 
satellite  versus  elapsed 
time  from  EQX. 
The  orbital  parameters  of 
the  satellite  that  we  need  to 
know   in   order  to   calculate 
this  information  is: 

1)  The  altitude  at 
which  the  satellite 
orbits  above  the  Earth 's 
surface.  For  OSCAR  7, 
this  is  approximately 
910  statute  miles. 

2)  The  satellite  orbital 
period  in  minutes  (the 
number  of  minutes  it 
takes  the  satellite  to 
make  one  complete 
orbit  about  the  Earth), 
For  OSCAR  7,  the 
orbital  period  is 
114.9458  minutes. 

3)  The  bearing  of  the 
satellite  sub* point  path 
at    EQX    (see    Fig,   1), 


For  OSCAR  7,  this 
bearing  is  348.23 
degrees. 

4)  The  difference,  in 
degrees  of  longitude,  of 
the  satellite  sub-point 
at  consecutive  EQXs, 
Each  EQX  of  OSCAR  7 
is  28,73625  degrees 
west  of  the  previous 
EQX. 

5)  The  time  of  the 
EQX  of  a  reference 
orbit  of  the  satellite. 
This  can  be  obtained 
from  reference  data 
available  from  AM  SAT 
or  from  one  of  the  ham 
publications. 

While  most  of  the 
examples  presented  will  be 
based  on  the  orbital  param- 
eters of  OSCAR  7,  the  pro- 
gram will  be  developed  for 
general  use  for  tracking  satel- 
lites with  the  following 
orbital  characteristics: 

1)  Constant  orbital 
height  (circular  orbital 
pattern). 

2)  Constant  orbital 
velocity, 

3)  N  o  n  -  synch  r  onous 
orbital  pattern  (the 
satellite  sub-point  is  not 
stationary). 
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Fig.  2  A  flowchart  of  the 
Mathematics 

The  necessary  equations  to 
describe  the  orbital  charac- 
teristics listed  above  are  con- 
tained in  the  appendix,  With- 
out  attempting  any 
derivations  or  providing  any 
lengthy  explanations  of  the 
origins  and  ramifications  of 
these  equations,  let's  instead 
concentrate  on  what  informa- 
tion the  equations  provide  for 
us,  and  how  we  can  utilize 
them  in  a  computer  program. 

The  first  problem  that  we 
must  tackle  is  that  of  pin- 
pointing  the  location  of  the 
satellite  sub-point  at  a  given 
instant  in  time,  knowing  only 
the  orbital  characteristics  of 


sate /lite  tracking  program. 

the  satellite  and  the  location 
of  the  satellite  at  a  reference 
moment  in  time  (such  as  at 
EQX),  Equations  1  and  2  give 
us  this  means.  It  should  be 
noted  that  the  latitude  of  the 
satellite  sub-point  versus  time 
depends  only  on  the  orbital 
constants  of  the  satellite,  and 
is  not  dependent  on  the  longi- 
tude of  the  sub-point  at  EQX. 
However,  the  longitude  of  the 
satellite  sub-point  with 
respect  to  time  is  dependent 
on  the  longitude  of  the  sub- 
point  at  EQX, 

Equations  3  and  4,  derived 
from  general  equations  1  and 
2,  are  applicable  only  to 
OSCAR  7.  Table  1  is  a  com- 

73  a 


Fig,  3,  A  listing  of  the  BASIC  version  of  the  satellite  tracking 
program. 
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pilation  of  the  latitude  and 
longitude  of  the  OSCAR  7 
sub-poinr  versus  elapsed  time 
from  an  EQX  at  0  degr/ees 
longitude.  As  previously 
stated,  the  latitude  of  the 
satellite  sub-point  versus  time 
can  be  taken  directly  from 
the  table  regardless  of  the 
longitude  at  EQX.  However, 
to  determine  the  longitude  of 
the  satellite  sub-point  versus 
time,  we  must  add  the  longi- 
tude of  the  sub-point  at  EQX 
to  the  value  given  in  the 
table.  For  example,  the  longi- 
tude of  the  satellite  sub-point 


26  minutes  after  an  EQX  at 
43  degrees  longitude  is  60.03 
degrees  (from  the  table)  plus 
43  degrees,  equaling  103.03 
degrees.  The  latitude  at  that 
moment,  read  directly  from 
the  table,  is  75.48  degrees. 

Now  that  we  have  the 
means  of  determining  the 
position  of  the  satellite  at  any 
given  moment  in  time,  we  can 
employ  equation  5  to  find 
the  angular  separation  in 
degrees  of  great  circle  arc 
between  the  satellite  sub- 
point  and  the  station  for 
which  we  are  calculating  the 


antenna  aiming  data.  While 
this  intermediate  result  is  of 

no  value  as  it  stands,  it  is 
required  for  the  remaining 
calculations. 

Equation  6  gives  us  the 
bearing  in  degrees  from  true 
North  of  the  satellite  sub- 
point  from  the  station. 
Equation  7  then  gives  us  the 
final  piece  of  information  we 
need  for  accurately  aiming 
the  antenna  -  the  elevation 
in  degrees  from  horizontal 
that  the  satellite  appears 
above  the  horizon.  The  final 
equation,  equation  8,  allows 


us  to  calculate  the  distance  in 
statute    miles    between    the 

station  and  the  satellite. 

In  all  cases,  the  unit  of 

distance  is  statute  (not  nauti* 
cal)  miles,  and  the  angular 
units  are  degrees  rather  than 
radians.  Equations  1,  2,  5, 
and  6  are  applicable  to  any 
satellite  with  the  previously 
mentioned  general  orbital 
characteristics.  Equations  3 
and  4  are  specialized  versions 
of  equations  1  and  2,  appli- 
cable only  to  OSCAR  7.  As 
presented,  equations  7  and  8 
are   also   applicable   only   to 


A 
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OSCAR    7.    However,    they 

can  easily  be  modified  for  use 
with  other  satellites  by 
replacing  the  constant  4867, 
which  represents  the  sum  of 
the  Earth's  radius  and  the 
altitude  that  the  satellite 
orbits  above  the  Earth's  sur- 
face. For  example,  to  modify 
the  equation  for  a  satellite 
that  orbits  950  miles  above 
the  Earth's  surface,  simply 
replace  the  constant  4867 
with  4907,  the  sum  of  the 
Earth's  radius  (3957  miles) 
and  the  orbital  height  of  950 
miles. 

While  these  mathematical 
manipulations  are  not  exactly 
formidable,  they  are  certainly 
not  trivial.  A  great  deal  of 
number  crunching  is  neces- 
sary to  calculate  antenna 
aiming  data  for  just  one 
moment  in  time,  and  even 
with  the  aid  of  a  scientific 
calculator,  the  task  of  calcu- 
lating an  entire  day's  worth 
of  aiming  data  would  take 
hours  of  tedious  effort.  For- 
tunately, solving  the  equa- 
tions is  a  snap  for  the  digital 
computer. 

Flowchart 

Unfortunately,  computer 
technology  has  not  yet 
evolved  to  the  point  where 
computers  program  them- 
selves. While  eagerly  awaiting 
this  development,  we  are 
faced  with  devising  our  own 
problem-solving  algorithms, 
and  with  the  often  tedious 
task  of  programming  and 
debugging  the  software  imple- 
mentation of  these  algo- 
rithms. 

Even  with  an  adequate  set 
of  mathematical  equations  to 
solve  the  problem,  such  as 
those  just  discussed,  they 
must  still  be  arranged  into  a 
logical  and  orderly  frame- 
work from  which  the  com- 
puter can  proceed.  This  is 
often  an  iterative  process,  a 
matter  of  trying  many  ideas, 
and  determining  by  trial  and 
error  the  most  expedient  (not 
necessarily  the  best)  method 
of  realizing  a  solution. 
Perhaps  the  easiest  way  of 
explaining  the  final  choice  of 
the  algorithm  is  with  a  flow- 
chart.   A   flowchart   for  the 


satellite  tracking  program  is 
depicted  in  Fig.  2.  Statement 
numbers  have  been  affixed  to 
the  flowchart  symbols,  refer- 
ring to  the  BASIC  program 
statements  of  the  listing  in 
Fig.  3. 

Beginning  at  statement 
130,  the  fixed  data  for  the 
program  is  initialized.  Note 
that  the  latitude  and  longi- 
tude of  the  satellite  sub-point 
versus  time  for  an  orbit  wjth 
an  EQX  at  0  degrees  longi- 
tude is  stored  in  the  program 
in  two  arrays  (or  matrices) 
and  initialized  at  this  time  in 
statement  185.  At  statement 
220,  the  computer  asks  for 
data  for  the  reference  pass 
(time  and  longitude  of  the 
first  EQX  of  the  day(  as 
published  monthly  in  73  and 
other  sources).  If  a  99,99,99 
is  typed  in  at  this  time,  the 
program  will  halt  (statement 
230). 

At  statement  340,  the  in- 
range  flag  and  minute  counter 
are  reset  to  0.  The  in-range 
flag  is  a  means  by  which  the 
program  can  keep  track  of 
whether  the  satellite  was  ever 
within  range  of  the  station 
during  a  particular  orbit.  The 
minute  counter  is  a  register 
where  the  program  remem- 
bers the  minutes  that  have 
elapsed  since  EQX. 

Beginning  at  statement 
390,  the  program  calculates 
the  position  of  the  satellite 
sub-point  for  the  time  stored 
in  the  minute  counter.  If  the 
satellite  is  in  range,  antenna 
aiming  data  is  calculated  and 
printed  (statement  550)  and 
the  in-range  flag  is  set  to  1, 
which  will  later  remind  the 
program  that  the  satellite  has 
been  in  range  during  at  least 
one  moment  during  the  orbit* 
If  the  satellite  is  not  in  range, 
the  program  checks  to  see  if 
it  was  in  range  during  a  pre- 
vious minute  of  that  particu- 
lar orbit.  If  so,  it  knows  that 
the  satellite  will  not  come 
into  range  again  until  the 
next  orbit,  and  it  branches  to 
statement  660.  If  the  satellite 
has  not  been  in  range  during  a 
previous  minute  of  the 
current  orbit,  the  program 
branches  to  statement  600, 
and     after     incrementing 
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Fig.  4.  Sample  output  from  the  satellite  tracking  program. 


(adding  1  to  the  current 
value)  the  minute  counter, 
checks  whether  over  58 
minutes  have  elapsed  since 
EQX,  If  so,  the  program 
prints  an  appropriate  message 
and  calculates  the  time  of  the 
next  EQX.  If  58  minutes  have 
not  elapsed,  the  program 
loops  back  to  statement  390 
to  calculate  the  positron  of 
the  satellite  sub-point  at  the 
next  checkpoint  in  time  (two 


minute  intervals  in  this  case). 
At    statement     660,    the 

time  of  the  next  EQX  is 
calculated.  If  that  time  is  still 
in  the  current  day  (before 
24:00:00  GMT),  the  program 
loops  back  to  statement  340 
and  repeats  the  entire  process 
for  the  next  orbit.  If  the  next 
EQX  occurs  during  the  next 
day  (after  24:00:00  GMT), 
the  program  loops  back  to 
statement    220,    giving    the 
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APPENDIX 

Equation  1 

A  general  equation  for  calculating  the  latitude  of  a  satellite  sub-point 

versus  elapsed  time  from  EQX. 

Lat{T)  =sin"1  (cos (sub-point  bearing) si n(360T/Pn 

T  =  the  elapsed  time  in  minutes  from  EQX 

P  =  the  satellite  orbital  period  in  minutes 

Sub-point  bearing  =  the  bearing  of  the  satellite  sub-point  path  at  EQX 

(see  Fig.  1  \ 

Example  —  Given  a  satellite  with  an  orbital  period  of  100  minutes,  and 

a  sub-point  path  that  has  a  bearing  of  330  degrees  at  EQX,  find  the 

latitude  of  the  sub-point  10  minutes  after  EQX. 

LaUlO)  =sin^{cos(33Qhin{360  x  10/100)) 

Lat(  10)  =  30.60  degrees  North 

Equation  2 

A  general  equation  for  calculating  the  longitude  of  a  satellite  sub-point 

vers i    elapsed  time  from  EQX, 

Long(T)  =  cos'1{cos(360T/P)/cos(Lat(T)))  +  (Q.25T)  +  l_0 

T  =  the  elapsed  time  in  minutes  from  EQX 

P  ■  the  satellite  orbital  period  in  minutes 

Lat(T)    =   the   latitude   of   the  satellite  sub-point  as  calculated  with 

Equation  1 

l_0  =  the  lo i .    tude  of  the  satellite  sub-poi nt  at  E QX 


Example  —  Given  a  satellite  with  an  orbital  period  of  100  minutes,  and 

a  sub-point  path  that  has  a  bearing  of  330  degrees  at  EQX,  find  the 

longitude  of  the  sub-point  10  minutes  after  &n  EQX  at   100  degrees 

longitude. 

Long!  10)  =  cos-1  (cos(360  x  10/ 100) /cos (30 .60}))  *  <0,25  x  10)  +  100 

Long!  10)  =  1 22,46  degrees 

Equation  3 

An   equation  for  calculating  the  latitude  of  the  OSCAR  7  sub-point 

versus  elapsed  time  from  EQX. 

LattT)  -sin-tlO^gOsinW-ISIffT)) 

T  =  the  elapsed  time  in  minutes  from  EQX 

Example  -  10  minutes  after  EQX  the  latitude  of  the  sub-point  would 

be: 

Lat(lO)  =  sin'1  (0.9790sin(3.1319  x  10)) 

Lat{10)  =  30.590  degrees 

Equation  4 

An  equation  for  calculating  the  longitude  of  the  OSCAR  7  sub-point 

versus  elapsed  time  from  EQX. 

Long(T)  -  cos-Vcosl3.1319T)/co&(Utm>)  +  0.25T  t  L0 

Lat(T)  =  the  sub-point  latitude  as  calculated  with  Equation  3 

T  =  the  elapsed  time  in  minutes  from  EQX 

Lq  m  the  longitude  of  the  satellite  sub-point  at  EQX 

Example  —  10  minutes  after  an  EQX  at  20  degrees  West  longitude,  the 

sub-point  longitude  would  be: 

Long (10)  =  cos"1  (cos(3.1319  x  10)/cos{30.590}|  +0.25x  10  +  20 

Long (10)  =  29.569  degrees  West 


operator  a  choice  of  re- 
questing data  for  another 
day's  orbits  or  for  stopping 
the  program. 

Program  Listing 

The  listing  in  Fig.  3  has 
been  thoroughly  annotated. 
The  following  comments 
should  provide  additional 
insight  into  the  inner  work- 
ings of  the  program  and  will 
hopefully  expedite  the 
process  of  implementing  the 
program  on  other  computers: 

1)  All  the  modifications 
required  to  use  the  program 
for  calculating  tracking  infor- 
mation for  other  satellites  are 
made  in  lines  130-180  and 
800-830.  Station  location 
data  is  entered  at  lines  170 
and  180. 

2)  Few  will  probably  wish  to 
leave  the  program  exactly  as 
it  is  once  they  get  it  running 
on  their  machine.  An  attempt 
has  been  made  to  keep  the 
program  structure  modular  so 
that  new  features  can  be 
easily  added.  Some  of  the 
following  modifications  and 
enhancements  that  might  be 
made  are: 

a)  Print  out  in  local 
time  rather  than  GMT 
(or  UCT). 

b)  Print  out  orbital 
data  in  smaller  or  larger 
time  intervals  than  2 
minutes. 

c)  Print  out  when  both 


the  local  station  and 
another  station  of 
interest  are  within 
range  of  the  satellite, 

d)  Calculate  the  Dop- 
pler  shift  of  the  re- 
ceived signal, 

e)  Suppress  printout 
during  specified  hours 
of  the  day. 

f)  Interface  the  pro- 
gram to  an  assembly 
language  program  to 
perform  real-time  con- 
trol of  the  antenna 
during  satellite  passes, 
providing  automatic 
operation. 

3)  Anyone  who  has  had 
experience  in  trying  to  imple- 
ment a  "canned"  program  on 
any  computer  system  has  un- 
doubtedly been  faced  with 
the  task  of  converting  certain 
non-standard  code  of  the 
"canned"  program  to  code 
that  his  particular  system 
would  accept,  This  considera- 
tion applies  to  both  large  and 
small  systems,  even  in  lan- 
guages such  as  FORTRAN 
and  COBOL,  where  there  are 
generally  accepted  standards 
to  promote  program  porta- 
bility. Since  the  microcom- 
puter field  is  still  in  its  in- 
fancy, it  should  come  as  no 
surprise  that  the  BASIC  inter- 
preter avai Sable  from  any 
particular  manufacturer  is 
more  than  likely  different  in 
at    least   some  respects  from 
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the  BASIC  interpreter 
supplied  by  any  other  manu- 
facturer. To  my  knowledge, 
there  is  not  yet  a  standard  on 
what  features  comprise  the 
m<\  "8K",  "12K",  and 
extended"  BASIC  inter- 
preters being  marketed  by  the 
various  manufacturers  and 
systems  houses. 

Without    making    a    thor- 
ough   study    of  the    BASIC 
interpreters  available  on  the 
market  today,  I  would  guess 
that  the  program  as  listed  in 
Fjgt  3  will  run  with  very  few 
modifications  on  most  of  the 
interpreters   billed  as  "12K" 
or    "extended."   To   execute 
the    program    on    the    more 
elementary  interpreters,  some 
or  all  of  the  following  modifi- 
cations will  be  required: 
a)   Delete    the    latitude 
and     longitude     tables 
from  the  program  and 
add     subroutines     to 
directly    calculate    the 
satellite  sub-point  lati- 
tude and  longitude  each 
time  it  is  required.  The 
essence  of  the  required 
mathematics    for     this 
conversion  is  contained 
in  equations  1  and  2  in 
the    appendix.    The   Q 
and     V     matrices    can 
then     be     eliminated 
from     the     program, 
allowing  the  program  to 
be    executed   by    inter- 
preters    that     cannot 


support  matrix  vari- 
ables. This  modification 
will  have  the  effect  of 
minimizing  the  amount 
of  memory  required, 
but  will  measurably 
slow  down  the  execu- 
tion of  the  program. 

b)  Substitute  iterative 
routines  and  approxi- 
mations for  the  library 
trig  subroutines  in  the 
program*  There  are  a 
number  of  handbooks 
on  the  market  that 
describe  techniques  for 
performing  trigono- 
metric and  other  trans- 
cendental functions  on 
simple  four  function 
calculators.  These  tech* 
niques  can  be  utilized 
in  developing  simple 
subroutines  to  provide 
approximate  function 
solutions  that  will  be 
accurate  enough  in  this 
application.  This  will 
allow  the  program  to  be 
executed  on  machines 
that  cannot  support  trig 
functions, 

c)  Delete  the  "PRINT 
USING"  statements 
from  the  program. 
They  are  used  to 
format  the  output  in  a 
particular  fashion,  but 
are  certainly  not 
essential  to  the  pro- 
gram, The  output  can 
then    be    formatted    tn 
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Equation  5 

An  equation  lor  calculating  the  angular  separation  of  a  station  location 

and  a  satellite  sub-point. 

D  =  cos'1  (sin  A  sin  B  4-  cos  A  cos  B  cos  L) 

D  =  the  angular  separation  in  great  circle  degrees  of  arc  between  the 

station  location  and  the  satellite  sub-point 

A  =  the  latitude  of  the  station  in  degrees 

B  -  the  latitude  of  the  satellite  sub-point  in  degrees 

L  =  the  station  longitude  minus  the  sub-point  longitude.  If  the  algebraic 

difference  is  outside  of  the  range  of  -180  to   +1S0  degrees,  add  or 

subtract  360  degrees,  whichever  will  result  in  a  value  in  the  range  of 

-ISO  to  +180  degrees. 

Example  -  Given  that  the  station  is  at  39  degrees  N.  latitude  and  77 

degrees  W.  longitude  and  the  satellite  sub-point  is  at  23  degrees  N 

latitude  and  63  degrees  W.  longitude,  the  angular  separation  is: 

D  =  cos"1  bin  39  sin  23 ■  +  cos  39  cos  23  cos  141 

D  =  19.95  great  circle  degrees 

Equation  6 

The   equation    for  calculating    the  true  bearing  from   a  station   to  a 

satellite  sub-point. 

Bearing  =  cos"1  ({sin  B  -  sin  A  cos  D)/cos  A  sin  DJ 

A  =  the  latitude  of  the  station  in  degrees 

B  -  the  latitude  of  the  satellite  sub-point  in  degrees 

D  =  the  angular  separation  of  the  station  and  sub-point  as  calculated  m 

Equation  5 

Bearing  =  degrees  clockwise  from  true  North  of  the  position  of  the 

satellite  sub-point  with  respect  to  the  station.    If   the  value  of  L  in 


Equation  5  was  negative,  the  bearing  is  (360  -  bearing). 
Example  -  For  the  conditions  in  the  example  of  Equation  5^ 
Bearing  ■  cos  "N (sin  23  -  sin  39  cos  19,95>/cos  39  sin  19,95) 
Bearing  =  f  39,23  degrees  from  true  North 

Equation  7 

An  equation  for  calculating  the  antenna  elevation  for  tracking  OSCAR 

7. 

E  *  90  -  tan"1  {4867  sin  D/(4867  cos  D  -  3957)} 

D  =  the  angular  separation  calculated  in  Equation  5 

E  =  the  angle  above  the  horizon  of  a  straight  line  between  the  station 

and  the  satellite 

Example  —    For  the  conditions  in  the  examples  of  Equation  &  and 

Equation  6: 

E  =  90  -  tan1  (4867  sin  19.95/(4867  cos  19,95  -  3957H 

E  =20,41  degrees 

Equation  8 

An  equation  for  calculating  the  distance  from  a  station  to  OSCAR  7, 

M  -  (4867  cos  D  -  3957) /cos  (90  -  EJ 

D  ■  the  angular  separation  calculated  in  Equation  5 

E  ■  the  elevation  calculated  in  Equation  7 

M  =  the  distance  in  statute  miles  between  the  station  and  the  satellite 

{its  true  position,  not  the  sub-point) 

Example  —  Using  the  same  conditions  as  for  the  examples  in  Equations 

5-7: 

M  =  (4867  cos  t9.95  -  3957) /cos  (90  ■  20.41* 

M  =  1771.93  miles 


other  ways  by  the  user. 

Conclusion 

The  intent  of  this  article 
has  been  to  present  sufficient 
information  on  a  satellite 
tracking  program  so  that  the 
interested     individual     can 


implement  the  program  on 
any  computer  he  might  have 
at  his  disposal.  While  the 
version  presented  here  is 
admittedly  a  minimal  con- 
figuration, the  additions  or 
refinements  to  enhance  oper- 
ating convenience  should  not 


be  difficult  I  will  gladly  assist 
anyone  who  encounters  diffi- 
culties if  the  questions  that 
arise  are  submitted  along  with 
an  SASE,  ■ 
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Glen  Charnock  VIB6JKM 
864  Palomar  Way 
Oxnard  CA   9S030 


For  someone  who  is  pri- 
marily  a  software- 
oriented  person,  I  seem  to  do 
a  lot  of  hardware  building.  In 
September,  1974,  I  started 
building  TVT-I.  I  got  it  work- 
ing in  December  and  had  it 
connected  to  my  Altair  8800 
in  December,  1975,  A  friend, 
also  with  an  Altair,  built 
TVT-II  and  it  was  so  much 
faster  and  better  designed 
that  I  sold  my  TVT-l  and 
built  a  TVT-lt.  1  didn't  keep 
detailed  notes  on  ihe  con- 
struction of  these  two 
projects,  but  I  learn  from  my 
mistakes.  When  another 
friend  showed  me  his  Poly- 
morphic* video  board,  I  knew 
I  was  doomed.  This  video 
board  plugs  directly  into  the 
Altair  or  IMSAl  bus,  elim- 
inating a  large  boxful  I  of 
power  supply,  TVT-II,  and 
cables,  and  frees  the  parallel 
I/O  port  I  used  with  the 
TVT-l L    This    time    I    kept 


notes  on  the  subject.  The  kit 
is  of  good  quality  and  there 
should  be  no  more  than  the 
normal  problems  putting  it 
together;  nevertheless,  there 
are  some  pitfalls.  This  article 
will  explain  the  ones  that  I 
encountered  and  how  to  solve 
them. 

The  video  board  appears 
to  the  program  to  be  a  block 
of  random  access  memory 
which  is  constantly  displayed 
on  your  monitor  or  modified 
TV.  The  display  has  sixteen 
lines  which  may  be  either  32 
character  lines  ($185)  or  64 
character  lines  ($210).  The 
32  character  lines  will 
probably  work  with  a  modi- 
fied TV  which  has  a  band- 
width of  2.5  MHz,  but  the  64 
character  lines  may  require  a 
monitor,  as  they  need  a  band- 
width of  5.5  MHz.  The 
memory  uses  91  Lll  chips 
and  acts  as  a  normal  memory. 
It  can  be  used  for  program  or 
data  storage  in  addition  to  its 
normal  uses.  Data  may  be 
entered  into  any  of  its 
memory     locations    at    any 


time,  giving  the  capability  of 
scrolling,  paging,  columns, 
fixed  format  entry,  or  any 
other  display  mode  you 
would  like  to  use.  This  flexi- 
bility requires  suitable  pro- 
gramming —  more  on  this 
later! 

An  8-bit  parallel  input 
port  is  built  into  the  video 
board  so  that  a  keyboard  may 
be  attached,  thus  giving  both 
input  and  output  from  one 
board.  Unfortunately,  there  is 
no  corresponding  status  port 
for  this  input  port,  so  the 
program  must  check  the  data 
to  see  if  it  has  changed  in 
order  to  know  when  new  data 
is  available  —  again,  more 
programming  overhead. 

The  6572  character  gen- 
erator chip  provided  with  the 
kit  gives  128  ASCII  charac- 
ters, including  upper  and 
lower  case,  numbers,  and 
special  symbols.  Lower  case 
Greek  letters  print  in  place  of 
the  ASCII  control  characters. 
Other  chips  in  the  same  series 
may  be  substituted,  giving 
different     special     symbols 


Building  the 
Polymorphics  Video  Board 


-  -  the  voice  of  experience 


instead  of  the  Greek  letters. 
The  graphics  display  is 
handled  external  to  the  6572 
chip.  The  character  space  is 
broken  up  into  six  spaces  — 
three  rows  of  two  blocks 
each,  giving  64  possible 
graphics  characters.  The 
blocks  cover  the  entire  char- 
acter space  so  that  the  entire 
screen  may  be  made  light 
with  no  spaces  between  char- 
acters. 

Buying  The  Kit 

When  1  decided  that  their 
kit  would  satisfy  my  needs,  I 
called  Polymorphics  and 
asked  them  to  send  me  a  kit. 

I've  learned  several  things 
from  the  boards  that  I've 
already  built.  I  use  sockets 
for  all  lCs  (sockets  come  with 
the  Polymorphics  video 
board)  and  1  test  all  of  the 
parts  that  I  can  test.  These 
two  things  can  save  hours  of 
time  later  in  the  project  when 
it  doesn't  work. 

The  first  thing  I  did  when 
I  opened  the  box  was  to  look 
at  the  instruction  book.  This 
is  an  impressive  manual  of 
about  72  pages  and  covers 
assembly,  theory,  trouble- 
shooting, and  software.  The 
section  on  troubleshooting  is 
especially  impressive  as  many 
kits  have  no  such  section. 
Polymorphics  devoted  16 
pages  to  troubleshooting, 
arranged  in  a  logical  manner. 
Hopefully  you  won't  need  it 
(I  didn't),  but  it's  nice  to 
know  that  it's  there  and 
reading  it  will  help  give  you  a 
better  understanding  of  the 
circuits  involved. 

Building  The  Kit 

The  first  part  of  kit- 
building  is  checking  the  pans 
supplied  against  the  parts  list 
I  was  missing  a  27  pF  capaci- 
tor and  a  150  Ohm  resistor, 
but  it  turned  out  that  neither 
part  was  used  in  the  kit.  A 
1N759  12  V  zener  diode  was 
also  missing,  but  a  78 LI 2  was 
supplied  instead.  An  extra  10 
uF  electrolytic  capacitor  was 
included  and  was  used  in  the 
kit. 

Having  determined  which 
parts  were  supplied,  the  next 
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step  was  to  test  all  that  I 
could.  It  is  much  easier  to 
find  a  shorted  capacitor,  for 
example,  when  you  have  not 
yet  mounted  it  than  it  is  to 
find  it  when  you  discover 
that  your  board  doesn't 
work!  The  resistors  supplied 
with  my  kit  were  all  within 
tolerance,  but  I  found  that 
one  end  of  one  10k  Ohm 
trimpot  was  open,  I  was  able 
to  use  it  for  R22,  so  it  caused 
no  problem*  I  checked  the 
capacitors  for  shorts  and 
observed  the  charging  of 
those  over  .01  uR  All  capaci- 
tors tested  good.  All  diode 
and  transistor  junction  resis- 
tances (forward  and  back- 
ward) were  good.  By  in- 
spection I  found  a  solder 
bridge  on  one  of  the  ICs,  This 
is  not  uncommon  and  can 
cause  a  lot  of  grief  if  it  isn't 
found  before  the  IC  is 
mounted, 

Getting  It  All  Together 

The  assembly  instructions 
are  aimed  toward  the  person 
who  has  had  some  prior  kit* 
building  experience.  A  draw- 
ing of  the  board  is  given 
showing  the  locations  of  the 
various  parts.  Each  part  is 
listed  with  a  space  to  check  as 
each  is  soldered  in  place.  The 
drawing  in  my  manual  was 
smeared  in  places  so  that  I 
couldn't  read  the  parts  labels. 
I  was  able  to  get  the  needed 
information  from  a  friend 
with  a  Potymorphics  video 
manual  with  a  clear  drawing. 
There  were  also  two  pages 
missing  from  my  manual 
which  I  was  able  to  copy 
from  his.  Further  confusion 
can  arise  from  C25,  which  is 
labeled  ,01  uF  on  the  sche- 
matic but  is  given  as  4700  pF 
in  the  assembly  instructions 
(4700  is  correct),  The 
polarity  is  not  given  for  one 
of  the  electrolytic  capacitors 
and  is  shown  reversed  on  the 
schematic  for  one  of  the 
others.  It  may  be  obvious  to 
everyone  but  me,  but  I  still 
think  that  a  note  should  be 
included  telling  which  way  to 
orient  the  trim  pots  so  that 
they  can  be  adjusted  white 
the  board  is  in  operation.  I 
also    think    that   instructions 


on  connecting  the  video 
output  cable  should  be  in- 
cluded. 

In  all,  construction  time 
was  probably  well  under  10 
hours,  but  it  is  hard  to  tell 
when  the  time  available  to 
work  on  it  comes  in  blocks  of 
30  minutes  or  less.  In  any 
event,  the  moment  of  truth 
finally  came.  I  plugged  It  in 
and  turned  power  on.  A  few 
quick  adjustments  of  the 
horizontal  and  vertical 
controls  on  my  monitor  and 
voita  —  a  screen  with  funny- 
looking  characters  on  the  left 
side  of  the  screen  and  wavy 
lines  running  from  top  to 
bottom.  The  characters  didn't 
look  too  good  either.  A  quick 
voltage  check:  Yipes!  6.6 
volts  instead  of  5.0.  Re 
placing  the  7805  regulator 
brought  the  voltage  down  to 
an  acceptable  5.06  volts.  I 
decided  that  it  is  worthwhile 
to  test  voltage  regulators  also! 
Somewhat  afraid  that,  after 
the  6*6  volts,  I  now  had  a 
board  of  write  only  memory, 
I  tried  again.  No  ripple  this 
time  and  the  voltage  was 
good,  but  the  characters  were 
still  all  at  the  left  side  of  the 
screen  and  still  looked  funny. 
I  could  enter  characters  or 
change  them  but  they  looked 
like  negative  images.  Enter 
my  friend  agtin.  t  had  used 
twinlead  to  connect  the 
board  to  my  monitor  because 


I  didn't  have  any  coax  handy, 
(No  cable  is  supplied  with  the 
kit.)  My  eagle-eyed  friend 
pointed  out  that  I  had 
reversed  the  connections  to 
the  monitor,  thus  reversing 
the  video.  This  also  caused 
the  monitor  to  sync  on  the 
first  white  square  (black  in 
the  negative  image)  on  each 
line,  thus  preventing  me  from 
centering  the  display.  Chang- 
ing the  cable  restored  a  posi- 
tive image  and  fixed  the  sync. 
The  board  now  worked  just 
fine  with  respect  to  hardware. 
Apparently  there  is  a 
problem  with  some  monitors 
due  to  the  fact  that  the  video 
board  operates  at  17,094 
kHz,  which  is  above  the 
normal  horizontal  sweep  fre- 
quency. Instructions  are  given 
to  lower  the  board's  fre- 
quency If  required.  It  Is  also 
possible  to  use  an  onboard 
crystal  to  obtain  any  desired 
sweep  frequency.  Normally 
the  signals  are  divided  down 
from  the  2  MHz  clock  on  the 
CPU  board.  This  modification 
was  not  needed  with  my 
Sanyo  VM-4092  monitor. 

Software  -  The   Last  Pitfall 

Because  the  board  is  so 
versatile,  the  software  to  con* 
trol  it  is  complex  and 
lengthy.  For  paging,  the  con* 
trol  software  must  determine 
where  the  character  is  to  be 
put,     control     a     cursor     if 


desired,  and  watch  for  end  of 
page.   Line  feed  and  carnage 

return  instructions  must  be 
intercepted  and  handled  as 
well  as  any  optional  com- 
mands you  wish  to  imple- 
ment, such  as  backspace  or 
backline,  etc.  One  problem 
which  could  have  been 
avoided  is  the  fact  that  the 
board  looks  at  the  most 
significant  bit  to  determine 
whether  to  display  an  ASCII 
character  or  a  graphic  char- 
acter. If  the  bit  is  a  1,  the 
ASCII  is  displayed,  Most 
packaged  software,  such  as 
MITS  BASIC,  will  mask  this 
bit  to  a  zero  so  the  video 
control  software  must  also  fix 
this  bit. 

Polymorphic*  includes  a 
listing  of  a  program  to 
control  their  board.  It  allows 
for  input  from  their  keyboard 
using  interrupts  to  determine 
when  data  is  valid.  The  pro- 
gram offers  quite  versatile 
control  of  the  display.  Home, 
erase,  right,  left,  down,  delete 
character,  insert  character, 
etc.,  as  well  as  optional 
paging  or  scrolling,  are  avail- 
able under  software  control. 
The  video  control  routine  is 
455  bytes  long  and  is  given  as 
an  assembly  listing  in  hexa- 
decimal. It  uses  memory  loca- 
tions 0  through  44  and  1  D00 
through  1E83,  The  board  is 
assumed  to  start  at  memory 
location  8800  hex.  This  is  a 
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lot  more  overhead  than  a 
simple  I/O  porl  which  might 
use  20  bytes.  The  best  idea  is 
to  put  the  driver  routine  in 


PROM,  Another  disadvantage 
is  that  this  video  output  will 
not  be  compatible  with  other 
packaged    software    such    as 


MITS  BASIC,  although  such 
programs  can  be  modified  to 
call  the  video  driver. 

Another  program  listing  is 


included  in  the  manual.  This 
one  plays  the  "game"  of 
LIFE.  LIFE  loads  into 
memory  locations  0  through 
0106  hex  and  also  uses  blocks 
of  memory  starting  at  300 
and  800  hex. 

Since  I  work  in  octal, 
don't  have  an  assembler  oper- 
ating, and  these  routines  over- 
lay my  control  programs,  I 
don't  have  either  of  therti 
loaded  yet.  Both  are  well- 
documented  with  comments, 
though  neither  appears  to  use 
structured  program  tech- 
niques* It  should  not  be  diffi- 
cult to  get  them  running. 

Summary 

Overall,  the  kit  seems 
well-designed.  Except  for  a 
bad  part  (the  voltage  regula- 
tor) and  my  own  stupidity 
(the  reversed  video  cable),  the 
board  would  have  worked  the 
first  time.  Even  if  it  hadn't, 
the  troubleshooting  section 
seems  well  thought  out  and 
requires  no  test  equipment 
but  a  voltmeter  and  your 
monitor.  I  built  it  and  I'm 
glad  I  did-  ■ 


Hi!  We're 


Alotofyoualreadyknowus.  We're  the  ones  who  keep  getting  better! 


Most  of  our  kits  are  muslcly  related; 
but  that  doesn't  moan  that  you  have  to  be 
a  pro-musician  -  or  a  musician  at  all  to 
enj  oy  th  e  m .   For  in  Stan  c  e : 

Surf  Synthesizer 

Imagine  the  roar  of  the  surf  electronic  ly 
synthesized  and  played  through  your  hi-fi. 
#3711K       $12,95   +  $1.  00  shipping  chg. 


The  EGG"  plugs  into  any  stereo  amp 
to  create  soothing,  flo wing  environmental 
sound  textures  -  and  through  headphones 
it's  incredible*  The  chorda  and  notes 
EXIST  In  your  mind.  They  pan  and  swell 
and  phase  their  way  through  your  psyche 
in  imp  red  ictable  patte  rns  neve  r  repeating. 

The  combination  of  LSI  organ  tech- 
nology with  synthesizer-type  processing 
and  digital  randomizing/control  elements 
make  the  EGG  an  altogether  intriguing 
package  from  either  technological  or 
metaphysical  viewpoints. 

#3790  |24,  95   +  $1*  00  shipping 

•EGG  -  Encephalo-G  ratification  Generator 


THE  GNOME  MICRO- SYNTHESIZER  kit 
The  Gnome  can  make  outer  space  sounds 
fb  r  rock  musi  c  ians ,  de  monstrate  pr  Inc  i  p  \  e  s 
of  music  and  accoustics  for  educators, 
provide  rhythmic  pulses  and  tones  for 
modern  dance  groups,  create  sound  effects 
for  theatre  companies  and  is  one  of  the 
neatest  toys  in  the  world  for  an  audi  ophite. 

#3740  -  $48.  95  -  +  shipping  for  4  lbs. 

MINI- ORGAN1  I 


Nowt    if  it  happens  that  you  are  a  Pro 
musician,  you  really  owe  it  to  yourself  to 
check  out  our  electronic  music  synthesizer 
packages.    Like  our  4700/S  for  example. 
It  costs  about  50%  of  what  "mini"  packages 
from  other  manufacturers  do  -  and  you  can 
judge  for  yourself  whether  it's  a  mini  or  not. 


OZ 


3 


OZ  is  polytonie  with  over  6-1/2  octaves 
total  range  from  it's  1-1/2  octave  keyboard. 
Large  scale  integration  &  C  MOS  technology 
allow  battery  powered  portability.  Output 
jack  and  switch  selectable  step  or  mulU  pie 
pulse  trigger  provides  simple  synthesizer 
interface.    OZ  has  a  unique  pressure* 
sensitive  pitch  bender  that  chromatically 
transposes  single  notes  or  whole  chords, 
and  a  built  in  speaker  and  amplifier. 

+3760   -  $84. 95  -  +  shipping  for  12  lbs. 

-^ — 


ynthesizer 


And  don't  forgot. . .  these  two  were 

designed  to  operate  together  in  one  of  the 

most  synergistic  relationships  imaginable. 

Just  think,  a  completely  portable  polytonie 

synthesizer-like  instrument  for  less  than 
youti  eq>ect  to  pay  for  a  guitar.   Terrific! 


When  you  combine  all  of  the  modules  that 
are  part  of  this  package  including  keyboard, 
12 -event  sequencer  and  a  four  input  stereo 
mixer,  it's  almost  like  having  2  synthesizers 
in  a  single  package.  Wrap  them  aU  in  sturdy 
road  cases  and  you  have  an  instrument  that 
goes  anywhere  and  does  any  job. 

#47G0/S  Kit  -  $499#  00 

shipped  air  freight  col. 

Send  TODAY  for  your  FREE  catalog 
with  details  on  these  and  dozens  of  other 
fascinating  PAIA  kits. 

ELECTRONICS  DEPT.  H 
1020  WEST  WI3H1RE  BLVD±J 
OKLAHOMA  CITY,  OK  73116 
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DIGITAL  DATA  RECORDERS 


USING  3M  DATA 
CARTRIDGES 


Model  3M3  -  $199.95 


BRAND  NEW  DESIGN! 


Model  3MI-$1 69.95  (Available  March  1977} 


Featuring  the  radically  new  l'UNI  BOARD'1  method  of  construction  for  data  cartridge  drives.  The  major  computer 
manufacturers  are  changing  from  cassettes  to  cartridges  at  a  rapid  pace  because  of  freedom  from  binding  and  greater  data 
reliability.  Now,  these  professional  type  units  are  priced  within  the  range  of  all  data  users,  Being  made  primarily  as  OEM  data 
storage  units  for  the  world's  major  manufacturers,  these  unitst  together  with  controller  board  and  software  ROM,  are  being  made 
available  to  the  individual  user  as  well. 

*  Appearance  and  specifications  may  be  changed  slightly  following  acceptance  tests  now  being  conducted  by  OEM  users. 


MODEL  3M3 


Uses  the  3M  Data  Cartridge,  model  DC300.  This 
cartridge  contains  300  feet  of  .250  tape  in  a  sealed 
container.  Records  and  plays  at  9600  baud  NRZ,  4800  baud  P.E. 
Nominal  speed  8"  per  second.  Max.  recommended  flux  density 
1200  fcpL  Using  four  tracks,  you  can  store  nearly  2  megabytes  of 
data  on  a  cartridge.  Cartridge  measures  4*1  by  6'"'.  Turns  counter 
indicates  tape  position.  Inter-record  gap  light  gives  more  accurate 
position  2SlO(R)  is  NOT  required  for  use  but  is  highly  recom- 
mended for  80 SO  and  ZS0  systems, 


MODEL 3MI 


—   Uses  the  3M   Data  Cartridge  type  DCI00A.  This 


COMMON  SPECIFICATIONS 


FULL  SOFTWARE  CONTROL 
of  record*  play,  fast  forward  and 
rewind.  LED  indicates  inter -re  cord  gaps,  EOT  and  BOT  are  sensed 
and  automatically  shut  down  recorder.  Can  also  be  manually 
operated  using  the  switches  on  top  which  parallel  the  software 
control  signals  when  not  under  software  control.  Signal  feedback 
makes  it  possible  to  software  search  for  inter -record  gaps  at  high 
speed.  117V  -  60  Hz  -  S  watts, 


TWO  I/O  PORT  CONTROLLER  WITH  ROM 


Controls     your 
terminal  and  one 

or  two  cassettes  or  cartridge  units,  On  board  ROM  (for  S0S0  and 
Z80)  has  terminal  and  cassette  software  for  turn  on  and  go 
operation,  NO  MORE  BOOTSTRAPPING.  Plug  in  compatible  with 
Altair  and  IMSAI.  Loads  and  dumps  memory  in  Hex  from  the 
keyboard,  formats  tape  files,  punches  tape,  functions  as  a  word 
processor  and  searches  for  files  and  four  letter  strings  within  files. 
Keyboard  controls  the  cartridge  units  above  on  rewind  and  fast 
forward.  Special  keyboard  codes  enable  you  to  dump  and  read 
Phase  Encoded  tapes  as  well  as  NRZ  tapes.  (Including  K.C.  Std.) 
Call  routines  give  access  to  these  from  your  software. 


MODEL  2SlO(R}  - 
(Assembled  &  Tested) 


With  1  ROM  for  NRZ  Cassettes  $169.95 

(Half  of  above  Program) 
With  2  ROMs  for  Data  Cartridges  and 
RE.  cassettes,  $189.95  (Full  Program) 

Kits  available  for  $30  off  above  prices. 


cartridge  contains  150  feet  of  ,150  tape  and  is  the 
same  cartridge  used  by  H.P.  and  others.  Runs  at  4800  baud  NRZ, 
2400  baud  P.E.  Tape  speed  adjustable  but  nominally  set  at 
5  "/second.  Maximum  recommended  flux  density  1200  fcpi. 
Cartridge  measures  2-1/8"  by  3-1/4".  This  model  is  ultra  compact, 
yet  extremely  capable.  It  is  intended  for  word  processing,  mailing 
list  use  and  other  applications  requiring  the  compact  storage  of  data. 
Data  location  is  by  inter-record  gaps  and  automatic  file  search.  See 
Common  Specs  and  2SIO(R)  below-  2SIO(R)  is  NOT  required  for 
use,  but  is  highly  recommended  for  8080  and  Z80  users, 

For  8QSQ  and  Z8Q  users:  Comes  complete  with  software  program 
listings  for  the  programs  on  the  2SIO(R)  ROM  below,  6800 
software  is  being  written  but  not  yet  completed.  These  programs 
give  FULL  SOFTWARE  CONTROL, 

CARTRIDGE  AVAILABILITY  Cartridges  are  made  by  3M,  ITCf 
Wabash  and  others,  They  are  available  at  all  computer  supply  houses 
and  most  major  computer  service  centers,  We  can  also  supply  them 
at  normal  current  list  prices. 


NEW 


AUDIO  CASSETTE  INTERFACE*  Phase  Encoding  inter- 
face for  use  with  audio  cassettes  or  NRZ  recorders.  Runs 
2400  baud  phase  encoded  on  good  quality  audio  cassette  recorders. 
May  also  be  used  with  2SlO{R)  above  to  use  the  2SIO(R)  cassette 
programs  with  your  audio  cassette  player.  Can  also  accommodate 
"Tarbeir  tapes  and  K.C.  Std.  tapes,         $50.00,  Wired  &  Tested. 

$35.00,  Kit  Form. 

*NOTE:  You  do  not  require  an  interface  with  the  3M1  and  3M3 
unless  you  Phase  Encode,  But,  you  do  need  an  interface 
to  use  the  2SIO(R)  with  your  own  audio  cassette. 

^COMPUTER  AID"  and  MUNIBOARDM  are  trademarks  of  the 
NATIONAL  MULTIPLEX  CORPORATION.  The  3M  Data 
Cartridges  are  covered  by  3M  Patents  and  Marks.  "UNIBOARD" 
Patents  Pending, 


OVERSEAS:  EXPORT  VERSION  —  220  V  -  50  Hz.  Write  Factory  or  —  Megatron,  8011  Putzbrunn,  Munchen,  Germany;  Nippon 

Automation  5-16-7  Shiba,  Minato-Ku,  Tokyo;  EBASA,  Enrique  Barges,  17  Barcelona,  Spain;  Hobby  Data,  SpireaVagen 
5,  Malmo,  Sweden;  G,  Ashbee,  172  Ifield  Road,  London  SW  10-9 AG. 

For  U.P.S.  delivery,  add  $2,00  each  item,  Overseas  and  air  shipments  charges  collect.  N.J.  Residents  add  5%  Sales  Tax.  WRITE  or  CALL 
for  further  information.  Phone  Orders  on  Master  Oiarge  and  BankAmericard  accepted. 


NATIONAL  MULTIPLEX  CORPORATION 


master  charge 


3474  Rand  Avenue,  South  Plamfieid  NJ  07080,  Box  288.  Phone  (201)  561-3600  TWX  710-997-9530, 
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Today's  RTTY  amateur 
has  available  a  choice  of 
equipment  and  techniques 
that  allow  him  to  develop 
sophisticated  radioteletype- 
computer  links  which  were 
only  dreamed  of  several  years 
ago.  Moreover,  with  the  ever- 
increasing  usage  of  RTTY 
on  VHF  repeaters,  the  feasi- 
bility for  radio-linked  com- 
puter programming  from  a 
central  computer  is  not  only 
plausible,  but  is  on  its  way  to 
becoming  a  reality, 

This  article  provides  a 
general  introduction  into 
jm.iU'Lir  R"I  TY  as  well  as  a 
chronological  background  of 
RTTY  developments  over  the 
past    15   years.   This   article 


should  familiarize  non-RTTY 
amateurs  and  computer  hob- 
byists with  the  early  develop- 
ments and  how  they  have 
influenced  the  current  state 
of  the  art.  Finally,  I  have 
taken  the  liberty  of  predict- 
ing what  the  marriage  of 
microprocessors  and  RTTY 
will  bring  in  the  future.  So 
pull  up  your  easy  chair,  relax, 
and  follow  me  as  I  take  you 
down  the  evolutionary  path 
of  amateur  radio  TTY . 

Amateur  RTTY  -  What  Is  It? 

Amateur  radiotetetype,  or 
RTTY  for  short,  started  in  the 
early  1950's  when  many  of 
the  military  surplus  teleprint- 
ers and  associated  equipment 


became  readily  available  at 
reasonable  prices.  In  addition, 
in  1953,  the  FCC  allowed 
amateurs  to  use  RTTY  on  all 
frequency  bands  above  3.5 
MHz, 

In  the  early  days  of 
RTTY,  activity  on  the  ham 
bands  was  split  between 
groups  who  primarily  worked 
the  frequencies  below  30 
MHz  and  those  who  were 
content  to  use  VHF  fre- 
quencies. One  group  desired 
long  distance  RTTY  com- 
munication while  the  others 
used  RTTY  for  local  net-type 
operation. 

In  those  days  RTTY  was, 
and  still  is,  transmitted  in  one 
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Fig,  L  Early  RTTY  FSK system. 


of  two  ways  on  frequencies 
below  30  MHz,  The  first 
method,  called  frequent 
shift  keying,  or  FSK,  involves 
changing  the  carrier  fre- 
quency each  time  a  mark  or 
space  pulse  is  encountered 
during  a  character's  transmis- 
sion. Using  FSK,  a  constant 
carrier  is  transmitted  for  a 
mark  pulse,  with  a  space 
pulse  causing  the  carrier  to 
shift  down  by  850  Hz.  More 
recently,  common  practice 
has  changed  the  shift  to  170 
Hz  due  to  the  increasingly 
crowded  ham  band  signals 
which  cause  interference 
within  the  wider  850  Hz 
shift.  The  other  common 
method  of  RTTY  transmis- 
sion utilizes  audio  frequency 
shift  keying,  or  AFSK,  With 
this  method,  a  pair  of  audio 
tones  is  fed  into  a  single 
sideband  system,  utilizing  a 
well -suppressed  carrier  and 
operating  in  the  lower  side- 
band mode.  The  shift  of  the 
audio  tones,  usually  gen- 
erated with  2125  (mark)  and 
2295  (space)  Hz  signals,  again 
presents  a  170  Hz  signal  to  a 
copying  receiver.  On  the 
receiving  end  of  things,  both 
FSK  and  AFSK  generated 
signals  sound  exactly  alike, 
and  it  is  unlikely  that  you 
could  tell  them  apart.  On 
VHF,  the  audio  tones  are 
usually  fed  into  an  AM  or  FM 
transmitter  using  either  850 
Hz  or  170  Hz  shift,  depend- 
ing upon  which  shift  is  being 
used  in  the  particular  area. 

The  AFSK  signal  genera- 
tion used  in  RTTY  is  similar 
to  the  AFSK  used  in  most 
computer -telephone-modem 
links  except  for  the  frequen- 
cies of  the  tones.  Another 
obvious  difference  is  the 
transmission  media,  which  is 
radio  waves  instead  of  tele- 
phone wire  pairs.  The  RTTY 
speed  of  60  wpm  (45,5  baud) 
is  also  somewhat  slower  than 
conventional  modems  which 
operate  ai  110  or  300  baud. 
The  code  used  for  RTTY  is 
the  common  5  level  Baudot 
code  which  has  32  characters 
in  the  'letters1'  mode  and 
another  32  in  the  "figures'1 
mode;  however,  not  all  char- 
acters are  used. 
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The  similarity  between 
modems  used  on  computers 
and  modems  for  RTTY, 
which  are  called  terminal 
units,  also  exists  on  the  recep- 
tion end.  Most  common  of 
the  terminal  units  are  ones 
with  tone  selective  filters 
which  respond  to  2125  and 
2295  Hz  tones  taken  from 
the  receiver  speaker  termin- 
als. Additional  circuitry  is 
often  incorporated  to  com- 
pensate for  selective  fading  of 
signals  and  space-only  or 
mark-only  copy.  The  terminal 
units  basically  function  as 
tone  decoders  which  drive  a 
tube  or  transistor  keying 
stage  adjusted  for  60  m A  of 
printer  loop  current*  A  typi- 
cal receiving  system  is  shown 
in  Fig,  1 . 

In  this  setup,  the  converter 
(TU)  connects  to  the  audio 
output  of  the  receiver,  and 
modulates  (keys)  a  1 20  V  dc 
'loop'*  adjusted  for  60  mA  of 
current  required  by  the  selec- 
tor magnets  of  the  teleprint- 
er. The  keyboard  of  the  tele* 
printer  is  also  connected  in 
series  with  the  loop  supply; 
consequently,  whenever  a  key 
is  depressed,  it  breaks  the 
loop  in  a  predetermined 
sequence,  which  causes  the 
printer  to  print  that  char* 
acter.  In  addition,  when  the 
transmitter  is  on,  depressing  a 
key  will  cause  the  Baudot 
encoded  character  to  be 
transferred  through  a  polar 
relay  into  an  AFSK  generator 
which  can  modulate  the 
transmitter. 

Transmitting  and  receiving 
are  conceptually  easy  to 
understand  although,  depend- 
ing upon  the  accessories  that 
are  hooked  into  the  system, 
the  switching  circuitry  can 
get  quite  complicated. 

Many  amateurs  started 
with  simple  setups  as  shown 
in  Fig.  1 ;  however;  they  soon 
learned  that  adding  acces- 
sories could  significantly 
enhance  both  receiving  and 
transmitting  operations.  Early 
in  the  RTTY  game,  most 
additions  to  the  RTTY  sta- 
tion were  mechanical  in 
nature.  Paper  tape  perforators 
and  transmitter  distributors 
(tape  readers)  were  probably 


the  first  added  luxuries. 
These  items  allowed  you  to 
punch  a  tape  for  transmission 
later  at  full  speed.  It  is  com- 
mon practice  to  punch  a  tape 
while  the  other  person  is 
sending  to  you,  so  that  when 
he  is  done,  you  can  immedi- 
ately start  sending  back  to 
him,  Another  mechanical 
feature  which  proved  to  be 
quite  popular  was  the  stunt 
box  available  in  the  Model  28 
machines.  This  mechanism 
allowed  the  printer  to  decode 
or  "recognize"  certain  char- 
acters or  combinations  of 
characters  in  such  a  manner 
that  a  switch  closure  (or 
opening)  could  take  place. 
This  feature,  in  conjunction 
with  an  option  called  answer- 
back (part  of  an  item  called  a 
WRU  or  who  are  you?),  al- 
lowed a  person's  machine  to 
answer  or  transmit  back  a 
programmed  message  when 
queried  with  a  prepro- 
grammed recognition  se- 
quence. Some  Model  28s  are 
even  equipped  with  back 
space  and  reverse  line  feed  so 
you  can  "roll  up1'  what  has 
already  been  typed.  Imagine 
coming  home  to  a  spindle  of 
paper  all  rolled  up  and 
printed! 

Many  of  the  above  me- 
chanical features  were 
coupled  with  a  very  popular 
option  called  autostart,  which 
is  short  for  automatic  start- 
ing. This  feature  allows  your 
TU  to  be  activated  by  a 
steady  mark  tone  lasting  a 
given  duration  (usually  about 
3  seconds  or  more).  Although 
employed  to  a  limited  extent 
on  the  low  bands,  autostart 
TTY  is  used  quite  extensively 
between  club  or  net  members 
using  the  VHF  bands  for  local 
communications.  The  princi- 
ple involved  with  autostart  is 
simple.  As  an  example ,  sup- 
pose you  have  a  receiver 
monitoring  your  favorite 
channel  and  while  you  are 
out  at  a  swap  meet,  one  of 
your  friends  calls  you  on  the 
radio  to  leave  you  a  message. 
When  he  transmits  a  continu- 
ous mark  tone  for  3  seconds, 
your  TU  responds  by  turning 
your  printer  motor  on  and 
subsequently     prints     your 


POLAR   RELAY 


POLAR 

SIGNALS: 


NEUTRAL 
SIGNALS: 


Glossary 

A  springfess  relay  built  by  winding  a  magnetic  core 
with  two  equal  but  opposite  windings.  The  arma- 
ture stands  theoretically  in  the  middle  of  the  two 
windings.  This  kind  of  relay  permits  the  operation 
of  a  RTTY  circuit  that  has  a  current  flow  imone 
direction  for  mark  and  in  the  opposite  direction 
for  space. 

Signals  in  which  the  current  in  the  transmission 
line  is  re  versed  in  polarity  in  changing  from 
marking  to  spacing. 

Signals  sent  in  the  form  of  direct  current  pulses  for 
marks  and  an  absence  of  current  for  spaces* 


REGENERATIVE    A  circuit  which  samples  m  coming  sign  al  pulses  an  d 

REPEATER:        retransmits    them     with    perfect    timing   and   no 

distortion. 


DIDDLE: 


BAUDOT: 


ASCII: 


TU: 


QSL: 


FIFO: 


Automatic  transmission  of  tetters  or  figures  char- 
acters by  the  TU  if  no  characters  are  ready  for 
transmission  (most  often  used  with  a  FIFO  or 
memory  I. 

Five  level  code  used  primarily  by  amateurs  in 
RTTY  communication^  Only  code  allowed  by  FCC 
without  special  waiver, 

American  Standard  Code  for  Interchange  of  Infor- 
mation (commonly  used  in  computers). 

Terminal    unit    or   amateur    RTTY   version    of  a 

modem, 

Written  acknowledgement  of  two-way  radio  com- 
munication. 

First  in,  First  Out  stack.  Used  for  storing  data  for 
re  transmission  (com  rnun  tea  lion  app  I  tea  lions} . 


fHend's  message  and  shuts 
itsdi  off  again  ...  all  auto- 
matically. When  you  arrive 
home,  the  message  is  there 
watting  to  be  read.  This  fea- 
ture is  obviously  very  useful, 
and  many  amateurs  monitor  a 
given  frequency  24  hours  per 
day  in  order  to  be  in  constant 
communication  with  their 
friends. 

The  1960's 

These  mechanical  marvels 
were  quite  the  state  of  the  art 
in  the  mid  and  late  1950JS- 
But  around  1960,  with  the 
ever-increasing  use  of  the 
transistor  by  amateurs,  many 
of  the  functions  previously 
performed  by  mechanical 
means  were  being  performed 
by  electronic  circuits. 

Probably  one  of  the  first 
mechanical  items  to  give  way 
to  electronic  circuitry  was  the 
ubiquitous  polar  relay.  This 
relay  was  used  in  the  polar 
circuitry  of  terminal  units 
where  current  flowed  in  one 
direction  for  space  and  in  the 


opposite  direction  for  mark. 
Thus  the  relay  could  key  a 
local  loop  supply  for  a  tele- 
printer when  driven  by  tone 
decoders.  This  electronic 
"advancement"  in  modern 
technology,  utilizing  such 
components  as  SCRs  and 
switching  transistors,  got  rid 
of  noisy  clicking  relays  which 
often  got  out  of  adjustment 
or  were  plagued  with  dirty 
contacts.  More  importantly, 
however,  it  also  sparked  the 
beginnings  of  the  evolution  of 
solid  state  technology  in 
RTTY  applications. 

It  is  interesting  to  digress 
for  a  moment  and  reflect 
upon  the  paths  taken  in  the 
"evolution"  I  have  just  men- 
tioned. First  of  all,  it  was  a 
dual  affair,  with  the  VHF 
RTTY  folk  applying  solid 
state  technology  to  AFSK 
methods  and  terminal  units  in 
the  early  60's.  The  other 
concerted  effort  was  made  by 
the  lower  frequency  RTTY 
men  who  seemed  to  lag 
behind  technologically,  prob- 
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ably  due  to  the  more  severe 
reception  problems  associated 
with  static  noise,  signal  fad- 
ing, and  changing  atmospher- 
ic conditions.  The  progress  of 
bath  groups  can  be  put  into 
perspective  by  observing  Fig. 
2,  a  time  line  showing  RTTY 
evolution  derived  from  a 
study  of  articles  published  in 
73t  QST,  CQt  Ham  Radio, 
and  the  RTTY  Journal  during 
the  60 's. 

It  is  easy  to  draw  several 
conclusions  from  Fig.  2, 
First,  we  observe  that  transis- 
torized TUs  are  introduced 
early  in  the  6CTs  but  are  used 
primarily  on  VHF  where 
receiving  conditions  are 
almost  identical  to  modem 
reception  over  telephone 
lines.  On  the  other  hand,  FSK 
terminal  units  were  still  built 
primarily  with  tube  circuits 
without  bandpass  filters  but 
using  clunky  polar  relays. 
However,  in  1965,  FSK 
RTTY  really  got  a  push  due, 
in  most  part,  to  a  one-man 
effort  by  Irv  Hoff,  who  pub- 
lished  no  less  than  ten  articles 
in  QST  covering  all  aspects  of 
RTTY.  He  also  shared  the 
design  credit  for  the  Mainline 
TT/L  FSK  demodulator 
which,  for  FSK,  was  the  state 
of  the  art  even  though  it  used 
tubes.  During  the  rest  of  the 
60'Sj  solid  state  and  digital 
technology  continued  to  be 
used  primarily  in  VHF  with 
the  introduction  of  such 
items  as  a  digital  Selcal  (selec- 
tive calling  unit  similar  to  a 
mechanical  stunt  box), 
crystal  controlled  AFSK 
generators,  and  IC  RTTY 
converters.  In  contrast,  tube 
circuitry  was  still  being  used 

in  the  TT/L-2,  an  improved 
TU  for  LF  described  in  a 
1969  QST  article.  However, 
autostart  techniques  were 
catching  on  in  the  LF  spec- 
trum and  diode  FSK  circuits 
were  in  common  use. 

Overall,  it  was  rather 
apparent,  during  the  60's, 
that  VHF  RTTY  amateurs 
were  closer  to  using  state  of 
the  art  digital  technology 
than  their  LF  RTTY  com- 
patriots. The  reason  for  this 
difference  is  not  quite  clear, 
although  it  may  be  due  to  the 
i 
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1961 


1962 


1963 


1964 


1965 


1966 

1967 

1968 
1969 


Polar  relays  used  extensively 

Tube  converters  for  low  frequency  (LF) 


Simple  VHF  transistor  TU 
Transistorized  AFSK 

Garden  City  TU  (LF) 

FSK  without  polar  relays 

Introduction  of  bandpass  audio  filters  for  RTTY 


Chemical  City  TU  (LF,  mark  only,  space  only  copy) 

Crystal  controlled  FSK 

More  transistorized  TUs  —  VHF  with  autostart 

UJTAFSKOSC  -  VHF 

RTTY  articles  by  Irv  Hoff 

FSK  with  SS8  transmitters  used  extensively 

Mainline  TT/L  FSK  Demod  {First  good  LF  TU  using  bandpass  filters  and  all  other 
previous  TU  features  and  new  innovations  -  tube  TU!) 

Diode  FSK  circuits 

High  performance  RTTY  filters 

Autostart  RTTY  —  low  frequency 

More  soJid  state  VHF  TUs  and  AFSK  gen. 

First  RTTY  Selcal  introduced  -  digital  IC*  -  VHF 

Mainline  TT/L-2  —  improved  TU  for  LF  i Tubes) 

IC  RTTY  TU  and  AFSK  ( I Cs introduced  to  RTTY  -  VHF) 

Crystal  controlled  AFSK  —  IC  technology 


fact  thai  VHF  RTTY  ama- 
teurs, by  virtue  of  continually 
talking  (printing)  with  the 
same  people  on  net  frequen- 
cies, generated  more  ideas 
and  techniques  than  the  LF 
harm  who  tended  to  have 
less  frequent  contacts  in  a 
more  or  less  hit  and  miss 
fashion.  However,  in  the 
197Q's  the  technological  dif- 
ference between  the  two 
groups  has  become  less  and  in 
fact  may  have  become  equal. 

The  1970's 

The  1970*5  have  brought 
us  not  only  a  digital  revolu- 
tion in  consumer  and  indus- 
trial products,  but  also  in 
RTTY,  both  for  low  fre- 
quency and  VHF  application. 
Fig,  3  illustrates  this  evolu- 
tion in  both  areas  of  RTTY 
operation. 

In  the  70's,  LF  FSK  cir- 
cuitry quickly  began  to  catch 
up  with  VHF  RTTY  cir- 
cuitry. In  1970,  the  ST-3  and 
ST-5     terminal     units     were 


Fig.  2.  RTTY  Evolution  -  6Q's. 

pioneered  by  Irv  Hoff, 
Although  designed  primarily 
for  VHF,  they  have  been  used 
extensively  for  LF  also.  In 
1971,  the  ST-6  was  born. 
This  TU  represents  a  solid 
state  attempt  to  incorporate 
the  circuitry  developed  in  the 
TT/L-2  in  the  late  60V  It 
incorporated  mostly  op  amps 
of  the  709/741  series.  Even 
today  this  TU  is  the  most 
popular  and  widely  used  on 
the  LF  bands* 

Very  few  major  technolog- 
ical differences  have  taken 
place  in  LF  RTTY  TU  tech- 
nology since  the  advent  of 
the  ST -6.  Most  changes  have 
involved  accessories  which 
interface  with  the  ST-6  and 
provide  more  convenient 
operation.  In  1971,  speed 
converters  using  discrete  com- 
ponents were  introduced,  as 
were  preprogrammed  digital 
message  generators.  In  1973, 
a  crystal  controlled  digital 
audio  synthesizer  was  de- 
scribed for  AFSK  generation 


with  SSB  transmitters,  1973 
also  brought  several  new 
accessories  to  the  RTTY 
community,  including  video 
displays  for  Baudot,  digital 
keyboards,  digital  autostart 
units,  and  Morse  code  to 
RTTY  converters  using 
discrete  TTL  circuits,  1974 
was  also  a  good  year  for 
technological  developments 
in  digital  LF  RTTY  and  the 
introduction  of  UARTs  in 
RTTY  circuitry. 

Lest  we  not  forget  VHF 
during  the  1970*74  period,  it 
should  be  mentioned  that  the 
phase  lock  loop  (PLL)  was 
used  in  several  TU  designs 
taking  circuitry  ideas  mod- 
eled after  the  PLLs  used  in 
computer  modems. 

It  was  in  1975,  however, 
when  the  RTTY  technology 
really  exploded,  just  shortly 
after  the  introduction  by 
MITS  of  the  Altair  8800 
microcomputer.  In  1975, 
several  articles  described 
programmable   RAM  message 
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1970 


1971 


1972 


1973 


Mainline  ST-3,4 
Mainline  ST -5 


Mainline  ST -6 
Digital  MSG  gen. 
Speed  Converters 
Digital  AFSK  gen. 


VHF  TUs  of  modern  design 


First  good  low  band  TU 

Digital   accessories  come  into 
wide  use 


PLLTUA/HF  PLL  technology  used 

Audio  digital  synthesizer 

Hal  video  display 
Digital  keyboards 
Morse  to  RTTY  Converter 
Digital  autostart 


1974 


1975 


Prom  memory  for  RTTY  ID 
RTTY  MSG  gen. 
Using  UART 

MITS  introduces  Altair 

Programmable  RAM  MSG  gen, 

UT-4  (FIFO) 

PLL  TU 

Solid  state  TTY  keyboard 

uP  control  of  RTTY  STN 


1976 


DT-600  Digital  ST S 
Hal  MP  unit 
Digital  Time  Clock 
Baudot/ASCII 
Digital  Selcals 


Morse  to  RTTY  —  uP 

ASCII/BAUDOT 

WACC  Winner  -  RTTY  Station 


1977 


1978 


RTTY  used  with  uP 

Intelligent  terminals 

uP  control  of  repeaters 

uP  controlled  RTTY  stations  —  wide  use 

Computer  oriented  repeaters  with  A/D  converters  for  time,  weather,  termperature,  etc 

Universal  magnetic  tape  use  for  RTTY 

uP  controlled  receivers  and  transmitters 

Floppy  disks  and  RTTY  joined 


1979 


generators.  Also  UARTs  and 
FIFOs  were  becoming  very 
popular  among  the  LF  gang 
(principally  those  monitoring 
3612.5  MHz  on  the  West 
Coast}.  It  finally  looked  like 
LF  and  VHF  techniques  had 
caught  up  with  each  other!  In 
late  1975,  we  began  to  ob- 
serve the  influence  of  micro- 
processors as  evidenced  by 
several  articles  which  outlined 
microprocessor  controlled 
RTTY  stations  both  on  VHF 
and  LF, 

This  exciting  trend 
has  continued  to  accelerate  at 
an  increasing  pace  as  the 
availability  of  hardware  and 
software  technology  becomes 
more  widespread.  Hal  Com- 
munications has  introduced 
an    8080    based    RTTY    ter- 


F/g.  3.  RTTY  Evolution  -  70's. 

minal;  digital  Selcal  circuits 
are  springing  up  everywhere; 
ASCII  to  Baudot  and  Baudot 
to  ASCII  code  converters 
have  been  written  up  in 
several  magazines  with  com- 
mercial units  now  available; 
and,  to  top  it  all  off,  the 
grand  prize  winner  at  the 
World  Altai r  Computer  Con- 
ference was  a  computer  con- 
trolled RTTY  station!  We 
have  certainly  come  a  long 
way  from  the  days  of  polar 
relays  and  tube  converters! 

So  here  we  are  in  1977, 
the  year  of  the 
microprocessor  in  RTTY; 
where  to  go  now?  Let's  look 
back  for  a  second  and  envi- 
sion a  typical  advanced 
RTTY  station  of  1976.  With 
a    microprocessor   you    have 


the  capability  to  send  and 
receive  Morse  code  (at  any 
speed),  send  and  receive 
RTTY  in  Baudot  or  ASCII 
(for  OSCAR  satellite  work), 
look  like  a  super  FIFO/ 
UART  combination,  perform 
as  a  stunt  box,  Selcal,  regen- 
erative repeater,  digital  auto- 
start, diddle  and  antididdle 
device,  automatic  logging 
unit,  RY  generator,  memory 
box  for  contests,  call  sign 
lookup  and  recorder,  or  any 
other  digital  device  you  can 
dream  up  and  interface  to 
your  microcomputer, 

OK,  so  what's  left,  you 
may  ask.  If  you  let  me  take 
the  liberty  of  gazing  into  my 
crystal  ball,  here  is  what  t  see. 
First,  I  can  see  quite  clearly 
the     ever-increasing    use    of 


micros  like  the  4040,  8008, 
8080,  6800,  6502,  SC/MP, 
etc,  in  amateur  designed  cir- 
cuits dedicated  to  RTTY.  By 
mid-1977  the  majority  of 
RTTY  amateurs  should  have 
some  type  of  micro  in  use  in 
their  station,  even  if  only  to 
look  at!  Many  of  the  micros 
will  be  used  to  provide  intel- 
ligent terminals  which  can  be 
used  for  text  editing  before 
transmission  and  for  pre- 
paring data  for  storage  on  a 
tape  cassette. 

It  is  also  reasonable  to 
expect  microprocessor  con- 
trolled radio  repeaters  in 
1977  for  both  RTTY  and 
voice  applications.  These  will 
be  interfaced  with  A/D  con- 
verters which  could  give  time, 
temperature,  weather  reports, 
etc.,  when  certain  access  codes 
are  received  by  the  computer. 
In  addition,  I  foresee  more 
sophisticated  remote  moni- 
toring of  repeater  technical 
parameters,  where  voltages, 
temperature,  and  currents  are 
transmitted  in  ASCII,  when 
inquiry  codes  are  received  by 
the  repeater.  In  the  late  70's 
it  is  also  likely  that  RTTY 
repeaters  will  be  linked  across 
the  state,  or  country,  thus 
allowing  the  computer  ama- 
teur to  converse  with  others 
thousands  of  miles  away, 

I  also  can  see  the  increased 
use  of  magnetic  tape  for  file 
storage  of  RTTY  pictures  and 
other  information  generated 
on  the  computer.  Five  level 
tape  will  become  more  and 
more  scarce  as  cassette  tape 
standards  begin  to  dominate 
the  scene. 

Also,  in  1978,  "canned" 
software    for    your    favorite 

computer  routines  will  be 
readily  available  from  your 
ham  or  computer  dealer. 
RTTY  computer  repeaters 
will  also  be  very  popular  and 
will  feature  computer  soft- 
ware for  circuit  calculations, 
antenna  bearings,  QSL  infor- 
mation, and  other  applica- 
tions. As  costs  come  down  on 
floppy  disks  in  late  1978, 
early  1979,  more  amateurs 
will  be  using  them  for  DX 
contest  record-keeping,  QSL 
info,  magazine  indexes,  and 
personnel  accounting  records. 
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In  addition,  with  the  wide- 
spread use  of  video  disk  and 
video  terminals,  more  com- 
puter amateurs  will  be  trans- 
mitting and  receiving  video 
messages  and  symbols.  Image 
processing  and  computer 
graphics  will  be  fully  devel- 
oped on  the  RTTY  frequen- 
cies. Who  knows,  your 
computer  may  be  talking  to 
my  computer  by  1980  and  all 
I  will  have  to  do  is  lick  the 
stamp  on  the  QSL!  Who  said 
we're  not  a  push-button 
society? 


As  you  can  see,  we  have 
come  a  long  way  over  the 
past  15  years  and  we  stilt 
have  a  long  way  to  go.  The 
journey  of  the  future  will  be 
just  as  exciting  as  the  one  we 
have  recently  finished.  You 
can  take  part  in  the  evolution 
to  whatever  extent  you 
desire.  I  know  I  will  be  there 
building  microcircuits,  report- 
ing them  to  you  in  future 
articles  and  enjoying  every 
minute  of  it. 

So  come  on!  If  you  missed 
the  fast  15  years,  it's  still  not 


too  late;  you  can  start  now 
on  the  next  15  years  and 
maybe  you'll  be  the  one  to 
write  the  next  evolution  of 
RTTY     article     in     1991." 
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front  page  10 

got  any  suggestions? 

And  last,  you've  got  a  great  mag. 
You've  got  3  times  the  articles  and 
twice  the  quality  of  the  next  best 
mag.  I  haven't  read  a  QST  in  months, 
I  only  wish  my  subscription  had  run 
out  this  summer  so  I  could  take 
advantage o! your  3  year/Si 7. 76  offer! 

Eric  Unruh  VUB0RYN 
Newton  KS 


WASTED  PAGES 

Obviously  you  are  still  experiencing 
some  negative  feedback  regarding  the 
involvement  of  73  Magazine  in  the 
subject  of  computers.  I  would  like  to 
comment.  I  submit  that  you  have  not 
yet  presented  the  computer  in  such  a 
way  as  to  attract  the  greatest  number 
of  your  readers.  This  is  assuming  that 
you  have  readers  from  age  14  through 
65  years,  and  that  they  do  not  all  have 
Strong  technical  backgrounds.  Or  it 
may  be  that  to  many,  although 
employed  in  some  field  of  electronics, 
it's  not  necessarily  digital  electronics. 
(Many  linear  cats  find  the  conversion 
to  u  digital  world  to  be  a  painful 
process.)  It  should  be  clear  that  if  an 
article  on  computers  is  written  at  a 
level  for  computer  engineers,  then  for 
hundreds  of  ham  subscribers  who  are 
oriented  differently,  that  material 
represents  4  or  5  wasted  pages  in  their 
magazine.  Therefore,  I  propose  that 
you  seek  and  publish  articles  telling  us 
why  we  should  all  be  interested  in  the 
subject  of  computers.  We  should  be 
told  exactly  what  a  computer  will  do 
for  us.  We  should  be  told  why  it  is 
necessary  to  "program"  a  computer, 
with  simple  elementary  examples  of 
"storage,  '  ''retrieval,"  and  "pro 
cessing."  This  should  be  written  in 
simple  definitive  English,  avoiding  the 
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use  of  professional  programmers 
terminology. 

Let  us  move  ahead  on  the  subject 
of  computers  in  73  Magazine,  but 
starting  at  the  appropriate  point. 
Leave  the  advanced  material  to  such 
publications  as  Byte,  Kilobaud, 
Megabyte,  etc. 

I  would  like  to  emphasize  that  the 
foregoing  does  not  apply  to  your 
many  other  fine  articles  involving 
digital  techniques.  These  I  regard  as 
excellent  for  hams.  1  have  just  com- 
pleted my  own  functional  frequency 
counter  built  by  me  using  information 
from  at  least  5  or  6  different  articles 
published  in  73. 

Harry  D.  Minshew  W6ZOW 

Hemet  CA 

Sorry,  Harry,  But  Kilobaud  won't 
bave  that  advanced  material  you  men* 
t toned  any  more  than  the  I/O  section 
of  73  wrtL  I  understand,  and  can 
relate  to,  your  remark  3b out  how 
difficult  it  is  to  make  tbe  conversion 
from  The  "squiggly  lines"  to  the  world 
of  "Is and  Os. "  Keeping  this  in  mind,  i 
am  constantly  trying  to  get  material 
for  the  I/O  section  for  beginners.  On 
rhe  other  hand,  there  are  a  number  of 
hams  who  have  been  in  this  for  awhile 
and  would  like  to  see  some  good 
applications  mater faf.  My  /oh  is  very 
simple  .  .  .just  make  everyone  happy 
(hij,  —John  Craig. 


THE  PRICING  GAME 
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I  just  received  the  Holiday  1976 
issue  of  73.  After  my  first  scan 
through  (I  generally  make  several 
passes),  I  noticed  an  ever-increasing 
trend  by  manufacturers  to  eliminate 
the  price  of  equipment  from  their 
advertising.  Why  do  they  do  this?  It  is 
difficult  to  compare  similar  products 
by  different  manufacturers  if  the 
reader  has  no  idea  if  the  price  range  is 


the  same.  How  can  the  prospective 
buyer  know  which  rig  is  best  suited 
for  his  individual  situation? 

For  example  .  .  .  Kenwood  has  a 
number  of  full  page  ads,  back  cover,  2, 
67,  70.  No  prices  on  any  piece  of 
equipment.  Ditto  KLM's  full  page 
inside  front  cover.  Same  goes  for  loom 
.  .  .  5r  42,  43,  55,  How  about  Hy  Gain 
on  page  7  and  Ten  Tec  on  page  30? 
Even  my  friends  at  Klaus  Radio  on 
page  133  refrain  from  price  quota- 
tions. Why  all  this  secrecy?  Are  manu- 
facturers afraid  they  will  scare  off 
prospective  customers? 

It  is  my  belief  that  if  suggested 
prices  were  once  again  part  of  the  ad, 
a  better  corn  pari  son  could  be  made  by 
the  reader.  Alsor  I  feel  that  some 
prospects  are  turned  away  because 
they  "think"  a  piece  of  gear  is  more 
expensive  than  it  actually  is, 

I  would  like  to  see  price  of  equip 
ment  on  each  and  every  piece  of  gear 
that  is  advertised  to  the  ham  market. 
This  does  not  mean  that  the  prices 
would  have  to  be  firm.  Everybody 
knows  that  individual  dealers  can 
make  their  own  deal  within  the  limits 
of  sound  business  practice,  so  why  not 
give  the  consumer  a  few  guidelines? 

Generally  speaking,  a  dealer  in  ama- 
teur equipment  will  sell  more  than 
one  product  line.  For  example,  a  given 
jobber  will  sell  both  Kenwood  and 
I  com.  If  he  can  vary  from  the  sug- 
gested list  price  On  Kenwood,  he  can 
do  the  same  on  lcom.  The  buyer  can 
decide  which  rig  he  wants,  assuming 
they  both  cost  the  same,  judging 
Strictly  by  product  performance. 
Assuming  there  is  a  vast  difference  in 
price,  he  can  decide  whether  the 
additional  features  are  worth  the  addi 
tional  cost, 

A  couple  of  years  ago  I  sold  my 
1971  Vega.  \  put  a  "Tor  Sale"  sign  on 
it  along  with  the  price  and  parked  it  in 
my  driveway.  Anybody  who  called 
already  knew  how  much  I  was  asking 
for  the  car.  What  they  wanted  to 
know  was  the  particulars  of  the  car 
itself. 

About  the  same  time,  my  friend 
sold  his  car.  He  failed  to  put  the  price 
on  the  'Tor  Sale"  sign.  He  got  a  lot  of 
calls,  but  the  first  question  was  always 
JJhow  much?"  The  answer  was  usually 
"too  much."  In  this  case,  not  listing 
the  price  turned  away  prospective 
buyers. 


if  all  the  ads  in  73  had  prices  listed, 
I,  for  one,  would  be  relieved  of  all 
kinds  of  doubt.  That's  all  I  have  to 
say, 

KenPileticWSZMR 
Streamwood  IL 


THE  BYTE  DEBACLE 


Just  read  your  December  editorial: 
Someone  doesn't  like  any  part  of 
computers,  they  want  to  keep  73 
purely  ham  radio  oriented.  Fine,  but 
there  is  at  least  one  other  side. 

Wayne,  I  got  the  call  W6ESV  in 
1948  and  hammed  to  beat  the  devil 
for  a  few  years;  then  gradually  it 
pooped  out.  But  doggone  it,  this 
computer  technology  has  brought  me 
out  of  the  woodwork. 

For  the  first  time  in  years,  I  am 
excited  about  electronics  again;  my 
dream  of  a  coat  pocket  portable  QRP 
rig  will  get  some  more  attention,  but 
mostly  I  am  plunging  into  the  com- 
puter part  right  now.  In  the  next  few 
weeks,  I'll  be  getting  a  simple  system 
and  putting  it  on  the  air  as  my 
subscription  service  computer,  but 
that's  only  the  excuse.  I  really  want  to 
get  in  there  and  have  a  lot  of  fun  with 
that  rascal  whenever  we  are  not  run- 
ning labels. 

But  you  should  know  that  it  was  73 
which  was  responsible  for  this  change 
in  me  and  Byte  before  that  I  had 
liked  that  magazine,  but  the  change  in 
staff  slipped  by  me  until  the  editorial 
treatment  not  too  far  away  from  what 
I've  come  to  think  of  as  Green  style.  I 
discovered  then  that  you  were  filling 
the  gap  which  had  begun  to  exist  for 
me  with  the  I/O  pages  of  73,  so  I 
switched.  Your  hints  in  the  editorial 
say  there  is  something  less  than  a 
perfect  relationship  between  you  and 
Byte. 

What  happened?  Was  it  a  property 
settlement  as  a  result  of  divorce,  did 
someone  beat  you  out  of  it  . . .  what 
happened?  If  divorce,  there  are  prob- 
ably one  or  two  of  us  out  here  who've 
been  through  it  so  you  can  use  the 
word  out  loud  and  not  shock  us.  If 
otherwise,  get  some  code  words 
together;  we  who  read  you  a  lot  will 
read  through.  Point  is.  lots  of  people 

Continued  on  page  116 
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REPORT 


by  John  Craig 


On  November  14,  1976,  a  friend  of 
mine  and  I  loaded  my  station  wagon 
up  with  all  of  the  "junk"  we've 
accumulated  over  the  last  few  years 
and  headed  off  to  the  local  swap 
meet.  That  evening  we  returned  with 
05%  of  all  the  "junk"  we've  accumu- 
lated tover  the  last  few  years.  The 
problem,  which  we  suffered  through 
all  that  day,  was  simply  that  the 
people  who  came  to  that  swap  meet 
didn't  appreciate  all  the  fine  elec- 
tronic and  computer  goodies  we  had 
to  offer.  In  a  rare  stroke  of  brilliance, 
I  came  up  with  a  solution.  Why  not 
hold  a  swap  meet  just  for  electronic 
enthusiasts,  hams,  and  computer  hob- 
byists? So  I  did.  And  it  was  neat! 

Now,  most  hams  are  familiar  wEth 
the  "problem"  \  mentioned  (regarding 
conventional  swap  meets),  and  that's 
why  they  save  their  stuff  to  sell  at 
hamfests.  But  I  think  I  may  have 
come  up  with  some  ideas  for  turning 
people  on  to  computers  and  ham 
radio,  also.  At  first  I  was  thinking 
small  and  started  off  by  asking  the 
members  of  our  local  computer  club 
(during  a  meeting}  if  they  would  be 
interested  in  having  a  swap  meet. 
Every  hand  in  the  room  went  up. 
Then  I  thought  of  all  the  other  clubs 
in  the  area,  the  stores,  the  hams,  and 
the  electronic  experimenters.  If  you're 
going  to  do  something  like  this,  it 
doesn't  take  that  much  more  effort  to 
do  it  right!  So  +  .  .  I  simply  ran  off 
some  flyers  on  the  of  mimeograph 
machine  and  proceeded  to  mail  them 
out  to  all  the  stores  (computer  stores, 
ham  radio  dealers,  Lafayette,  Radio 
Shack,  etc)  and  clubs,  One  of  the 
most  significant  things  I  did  to  spread 
the  word  was  tell  some  of  my  ham 
friends  about  it.  Two  meters  was 
really  jumping  with  the  wordt  The 
swap  meet  was  held  on  December  11, 
1976. 

I  had  three  objectives  in  putting 
together  The  First  Annual  Central 
Ca  f  i  fo  rnia      Electron  ic  /Co  mputer 


News?  We  need  input,  and  one  of 
the  best  sources  is  the  cfub  news- 
letter*  Got  one?  We  reiterate  our 
longstanding  offer  of  a  free 
subscription  to  73  or  Kilobaud  in 
exchange  for  a  spot  on  your  ham 
or  computer  club  newsletter 
marling  fist.  Deaf? 


Hobbyists  Swap  Meet  Number  one,  1 
wanted  to  sell  all  of  that  "junk"  I 
mentioned  earlier  (only  now,  I  needed 
to  self  it  to  pay  for  the  expense  of 
putting  on  the  shindig,  and  the  $2.50 
seller's  fee  didn't  help  much).  Number 
two,  I  wanted  to  get  a  lot  of  people 
with  common  interests  together  for  a 
good  time*  What  a  success  that  was  I 
Number  three,  I  had  hoped  to  get 
some  newcomers  turned  on  to  com- 
puters. I  arranged  to  have  several 
computers  up  and  running  with  the 
idea  of  attracting  the  attention,  and 
interest,  of  those  who  had  never  seen 
a  home  system  before.  Although  we 
did  manage  to  snare  two  or  three 
newcomers  .  .  ,  I  didn't  view  that 
particular  aspect  of  the  operation  as  a 
major  success.  And  I've  got  some  ideas 
on  how  to  improve  it. 

First  of  all,  I  think  something  tike 
this  should  be  put  on  by  a  ham  radio 
or  computer  club  (instead  of  an  in- 
dividual). Notices  about  the  clubs  and 
when  they  meet  should  be  displayed 
at  the  swap  meet,  too.  It  could  be  a 
good  fund-raising  project  if,  for 
example,  everyone  donated  a  certain 
percentage  of  their  proceeds  to  the 
club.  But  I  reaJly  think  one  of  the 
most  important  objectives  should  be 
to  try  to  introduce  personal  com- 
puters to  as  many  people  as  possible. 
It's  going  to  be  necessary  to  make  sure 
the  laymen  of  the  community  hear 
about  your  affair  and  are  attracted  to 
it,  but  it's  going  to  be  just  as  impor* 
tant  to  make  sure  that  some  worth- 
while demonstrations  are  set  up. 

In  retrospect,  I  feel  I  should  have 
set  one  whole  area  of  the  room  aside 
for  personal  systems  demonstrations 
(instead,  I  had  two  or  three  demo 
systems  scattered  around).  These 
systems  need  to  be  doing  something 
besides  playing  games.  Now  don't  get 
me  wrong  (I  have  plenty  of  games  on 
my  home  system  .  . .  and  we  all  enjoy 
them  very  much}.  I  think  games  are 
fine  as  far  as  getting  someone's  atten- 
tion in  a  situation  like  this  goes,  but  if 
that's  afl  they  see,  you  can  hardly 
blame  them  for  walking  away  shaking 
their  heads  and  wondering  why  any- 
one  would  shell  out  over  a  thousand 
bucks  for  a  "game  player."  No  — 
more  is  needed.  Some  educational 
programs  should  be  up  and  running 
demonstrations  of  how  the 
computer  works  in  a  home  security 


system  ...  ham  radio  demonstrations 
.  , .  recipe  file  and  modification  pro- 
grams .  .  ,  home  accounting  ,  t ,  etc, 
And.  a  real  bkjgee  would  be  to  have 
some  small  business  programs  going 
. . ,  or  at  least  some  small  routines 
which  would  demonstrate  what  the 
computer  could  do  if  the  software 
were  finished.  Just  having  the  com- 
puter print  out  statements  for  use  in 
billing  is  quite  impressive  (especially 
when  you  tell  people  that  the 
response  time  and  willingness  to  pay  is 
substantially  increased  when  com- 
puter-generated invoices  are  sent  out 
—  customers  don't  want  to  get  a  bad 
rating  "in  the  computer  system"). 

The  prime  objective  of  this  whole 
thing  is  to  hold  a  computer/ha m/eiec 
tronics  swap  meet.  Therefore,  you're 
going  to  be  trying  to  attract  people 
with  those  interests  (which  won't  be 
hard)  and  they  will  be  the  easiest  to 
get  interested  in  computers  and  ham 
radio.  But  why  not  try  to  get  others 
to  come  out  and  see  what  personal 
computer  systems  and  hamming  are 
all  about?  Spreading  the  word  through 
as  many  civic  organizations  (Lions, 
Rotary,  etc.)  as  possible,  along  with 
classified  ads,  should  go  a  long  way  in 
accomplishing  the  objective. 

Along  with  having  a  computerized 
ham  station,  why  not  have  another 
station  (without  a  computer)  set  up 
and  handling  traffic  (perhaps  another 
local  station  could  be  generating 
dummy  messages  to  eliminate  Inactive 
periods)?  My  gosh  I  Think  of  it!  There 
would  be  CBers  to  convert,  tool  There 
aren't  many  ways  I'd  rather  spend  a 
Saturday  than  hanging  around  with  a 
bunch  of  people  who  are  as  enthu- 
siastic as  I  am  about  personal  com- 
puters. Everyone  really  had  a  good 
time,  and  the  general  consensus  was 
that  it  should  definitely  be  a  quarterly 
or  semi-annual  affair.  Therefore,  I 
think  we'll  do  it  again  in  May.  (ft  was 
also  suggested  that  more  than  two 
weeks  notice  might  bring  in  more 
people  and  not  having  it  so  close  to 
Christmas  might  loosen  up  the  pocket- 
books  some.) 

THE  FIRST  WEST  COAST 
COMPUTER  FA1RE 

Last  month  I  mentioned  the  possi- 
bilities for  making  an  impact  at  this 
convention  with  amateur  radio  appli- 
cations   . .  .    and    this    month    we're 


going  to  take  a  look  at  some  of  the 
other  areas  the  convention  will  be 
Covering: 

1)  Personal  Computers  for  Edu- 
cation. Kind  of  mind-boggling 
when  you  consider  the  immense 
area  that  topic  covers  .  .  .  from 
every  grade  school  in  the  country 
up  through  junior  high,  high 
school,  and  college  (and  of 
course,  let's  not  forget  the 
home).  Every  school  in  the  coun- 
try coufd  afford  to  have  com- 
puters for  teaching  now.  And,  it 
woufd  be  just  great  if  they  would 
get  rid  of  the  ridiculous  red  tape 
that  makes  it  so  hard  to  get 
them! 

2)  Computers  and  Systems  for 
Very  Smafl  Businesses.  I'm  going 
to  be  giving  a  talk  in  this  area, 
and  as  you  may  have  guessed 
from  previous  I/O  Reports,  it's 
one  of  my  favorite  subjects. 

3)  Program  and  Data  Input  \ria 
Optical  Scanning  of  Bar  Coded 
Information.  Sounds  like  some- 
thing some  magazine  should  get 
behind  and  support.  They  might 
even  run  a  series  of  articles  on 
how  it  works  and  how  programs 
can  be  read  directly  into  the 
computer  from  the  magazine 
page,  Hmmm  +  ,  +  an  interesting 
idea.  I'll  have  to  look  into  that. 
(In  all  seriousness,  I  think  it's  a 
fascinating  idea,  and  I'm  looking 
forward  to  seeing  how  it 
develops.  There  are  other  inter- 
esting —  and  super  inexpensive  — 
methods  of  getting  data  into  our 
home  systems  .  .  .  and  I'm  look- 
ing forward  to  their  develop- 
ment, also.  Would  you  believe 
using  the  home  phonograph  and 
a  33-1/3  LP  record  which  has 
your  library  of  games,  applica- 
tions programs,  language  proces- 
sors, and  anything  else  pre- 
recorded on  it?) 

MISCELLANEOUS 

At  a  recent  meeting  of  our  local 
computer  club,  the  president  took  a 
survey  of  the  members  to  see  who  was 
subscribing  to  which  of  the  various 
hobby  computer  magazines.  At  the 
conclusion,  someone  askedr  "Hey, 
what  about  73?"  (It  was  on  the  list 
...  he  just  hadn't  asked  about  it.) 
Well,  folks,  I'm  happy  to  report  that 
73  polled  the  highest  of  them  all! 
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Louis L  Mutton  K7YZZ 
12235S,E,  62nd  St. 
Bellevue  WA   98006 


How  to  Use  Those 
Old  Teletypes 


-  -  computer  operation  with  a 

60  mA  machine 


Several  months  ago  1  pur- 
chased an  8080-4BD 
microcomputer  kil  from  The 
Digital  Group  and  described 
my  efforts  in  assembling  and 
testing  the  unit  in  13  Maga- 
zine* During  the  period  of 
getting  acquainted  with  the 
Tiny    BASIC   Extended   pro- 


gram that  is  supplied  by  The 
Digital  Group  Software 
Systems,  1  determined  that 
what  I  needed  was  some  way 
to  make  a  hard  copy  of  those 
programs  I  had  so  laboriously 
keyed  into  the  machine's 
memory.  Being  able  to  store 
them  on  a  cassette  tape  was 


fine,  but  what  I  needed  was  a 
method  of  writing  them  out 
on  paper  so  that  I  could  look 
them  over  and  find  the  bugs 
and  note  changes.  I  also 
wanted  a  means  of  making  a 
hard  copy  of  the  Biorhythm 
program  output  that  is  avail- 
able  in  cassette   form  from 


The  Digital  Group  Software 
Systems.  The  original  tape 
just  displayed  only  14  days 
an  the  TV  readout.  I  wanted 
to  make  a  hard  copy  of  the 
graph  plot  and  run  it  for  any 
length  of  time  selected  by  the 
operator. 

After  several  lengthy 
phone  calls  to  Dr.  Suding  of 
The  Digital  Group,  a  new 
cassette  program  was  released 
that  is  called  Biorhythm 
Baudot*  This  program  permits 
the  operator  to  run  the  Bio- 
rhythm plot  both  on  the  TV 
screen  and  on  a  TTY  ma- 
chine, providing  it  is  properly 
interfaced  to  the  computer 
The  program  also  provides 
the  operator  with  a  capability 
of  printing  out  programs  that 
have  been  written  in  Tiny 
BASIC  Extended,  The  results 
of  some  of  the  games  that  are 
available  to  The  Digital 
Group  equipment  users  may 
also  be  printed  out  on  the 
TTY  machine.  The  following 
article  is  a  description  of  the 
interface  unit  I  built  to  use 
with  my  8080-4BD  micro- 
computer,  and  how  1  use  it  to 
print  out  listings  of  my  pro- 
grams  and  Biorhythm  charts. 

Circuit  Description 

The  circuit  as  shown  in 
Fig.  1  consists  of  a  loop 
power  supply  and  a  transistor 
driver  circuit  to  permit  the 
computer  to  drive  a  TTY 
machine.  This  unit  is  designed 
to  stand  alone  and  does  not 
require  any  external  dc  loop 
supply  for  the  TTY  machine. 
The  loop  current  adjust  con- 
trol is  adjusted  for  a  loop 
current  of  about  60  m  A.  I 
have  found  it  will  key  the 
machine  with  as  low  as  30 
mA  without  errors.  The  TTL 
logic  signal  from  output  port 
^2  LSB  feeds  a  high  voltage 
switching  transistor,  which  in 
turn  keys  the  TTY  loop 
supply  and  keys  the  magnets 
on  the  machine.  The  IN-4005 
across  the  output  of  the  tran- 
sistor is  to  keep  transient 
spikes  from  causing  troubles 
in  the  circuit. 

Construction 

The    unit    shown    in    the 
photographs    is    built     in    a 
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Radio  Shack  equipment 
cabinet  #270-252,  It  is  4" 
wide  by  2-3/8"  high  by  6" 
deep.  The  outlet  connector 
for  the  TTY  motor  power  is 
mounted  on  the  back  of  the 
cabinet  chassis,  along  with 
the  power  cord  fitting.  The 
transformer  is  bolted  to  the 
back  flange  of  the  chassis. 
The  filter  capacitor  is  strap- 
mounted  to  the  bottom  of 
the  chassis.  The  front  panel  is 
fitted  with  the  power  switch, 
loop  circuit  jack,  port  #2 
LSB  connector,  pilot  light, 
and  loop  current  adjustment 
control. 

Operation 

The  unit  installed  with  the 
equipment  is  shown  in  the 
overall  photo  view  of  the 
microcomputer  system  at 
K7YZZ,  It  is  seen  sitting  on 
top  of  the  left-hand  side  of 
the  computer  unit,  just  above 


the  computer  power  outlets. 
A  twisted  pair  shielded  cable 
is  run  from  the  TTY  output 
connector  to  the  selector 
magnets  of  my  Mode!  28 
KSR,  The  power  cable  from 
the  Model  28  KSR  is  plugged 
into  the  rear  of  the  interface 
unit.  A  single  conductor 
shielded  cable  is  run  from  the 
output  port  #2  LSB  to  the 
jack  on  the  front  of  the  unit. 
To  put  the  unit  into  opera- 
tion, the  microcomputer 
system  is  initialized  with  the 
Biorhythm  Baudot  cassette 
tape  recording  and  the  power 
on  the  interface  unit  is  then 
turned  on.  The  TTV  machine 
motor  is  turned  on  and,  if  a 
run  of  Biorhythm  is  desired, 
the  operator  keys  in  6  on  the 
keyboard  and  then  keys  in 
RUN,  The  TTY  machine  will 
then  begin  to  print  out  the 
Biorhythm  instructions.  The 
TV  screen  will  also  print  out 
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Fig.   /.   TTY  interface  unit:  The  Digital  Group  8080 ABD  to 
Model  IS  128. 


the  same  information  at  the 
same  speed  as  the  TTY  ma- 
chine. It  should  be  noted  that 
the  system  is  set  for  a  60 
speed  machine.  If  the  oper- 
ator desires  a  listing  of  more 
than  14  days,  the  statement 
at  073  must  be  changed  to 
give  the  desired  number  of 
days  to  run.  For  example,  it 
would  read  073  LET  P  -  60, 
This  would  make  the  TTY 
machine  print  out  60  days' 
worth  of  Biorhythm  data. 

If  the  operator  desires  to 
use  the  loading  as  a  TTY 
readout  of  a  program,  then  he 
should  hit  the  RESET  button 
and  key  in  6.  Typing  in  the 
word  NEW  will  erase  the 
Biorhythm  data  from  the 
memory  but  will  leave  the 
Baudot  output  undisturbed. 
Now  the  operator  may  key  in 
or  cassette  load  any  program 

in  Tiny  BASIC  Extended 
format.  When  finished,  a 
listing  of  that  program  may 
be  obtained  on  the  TTY  ma- 
chine by  typing  in  EST,  and 
keying  the  RETURN  button 
on  the  keyboard.  This  will 
cause  the  system  to  begin 
typing  out  a  listing  of  the 
program     entered     into    the 


memory  from  the  keyboard 
or  cassette,  I  usually  set  my 
TTY  machine  on  double 
space  during  a  listing  run. 
This  provides  sufficient  space 
between  each  line  to  make 
corrections  to  the  program. 
In  attempting  to  play 
some  of  the  games  that  are 
available  from  The  Digital 
Group  Software  Systems,  I 
have  found  that  if  the  pro- 
gram's listing  includes  any 
TAB     (0)     statements,    they 

must  be  deleted  before  they 
are  run  on  the  TTY  machine. 
A  TAB  (0)  statement  makes 
the  TTY  machine  print  16 
lines  of  blank  spaces  and 
wastes  time  and  paper.  It  is 
used  in  the  computer  mode 
to  clean  the  TV  screen  and 
works  fine  there,  but  it  is  too 
slow  on  TTY. 

Conclusion 

This  little  unit  works  very 
nicely  with  the  8080-4 BD 
system,  and  has  been  most 
useful  in  getting  a  good  copy 
of  the  program  listings  for 
bug  shooting.  My  friends  have 
also  really  appreciated  the 
fine  Biorhythm  runs  I  have 
made  on  the  TTY  machine.  ■ 


ANTENNA  SUPERMARKET      Dept  A  RO.  Box  1682,  Largo,  Florida  33540 

DIPOLE  AND  WIRE  ANTENNA  KITS,  complete  with  Hl-Q  BALUN,  100'  rope, 
copper  antenna  wire  and  insulators. 

£0/40/15  parallel  dtpole *36  95       160  short,  130'  length 536,95 

40/20/15  parallel  djpole . ...   130.95       SO  short,  63'  length .S31.95 

80/40  trap  dipole Ml. 95       40  short,  33'  length .........   $28.95 

40/20  trap  dipole $36,95       Single  band  models  from $24,95 

VERTICALS  —  complete  with  Universal  Mountfng  Base(  FoEds  NEW 

to  5'  for  Easy  Transport,  Hvy.  Duty  Aluminum  Tubing.  Apartment/Portable 

7  apt.    roof    or    patio, 

20/15  trap,  l3f  hgt $29.95    iao  compact  23'  hgt.  ; r ,  $44.95  camper,  trailer,  mq. 

40/20/15  trap  22'  hgt  . . .     44.95    SO  compact  20'  hgt. 39.95  tor  home.  All    bands 

8Q/4Q/2Q  trap  30'  hgt.  . . .     69.95    40  compact  15'  hgt 34.95  80  10,  folds  to  5'  eash 

SO/40/15  trap  20'  hgt.  ...     59,95    20/15/10fulf  size  vertfcal  29-95  Iv.  13' height. 

,  80  40  20  15  10     $49.95 

^gqq^g       TO  ORDER  -  Include  Shfpping  —  Pipales  S2. 50.  ver-riciuls  S3.00       ^Bfcj^t        En  dud*    Interbank    #  and 
9^>mu;tt|  J4  hour  Shipment.  30 day  guarantee.  C^^rj        Expiration   date    oo   Credit 

For  Info:  5ASE  or  }5l  Class  Stamp.  W**      card  order*. 


SAVE 


FM144-10SX-mi 


QlCOM     HEW! 

IC-245 

146  MHz  FM  10  W 
TRANSCEIVER 


Please  Call  or  Write  for  Special  Deal! 

IC  22Shs  ■  KDK  FM  144's  ■  YEASU 

ALL  YOUR  2  METER  FM  NEEDS 

W.  B.  COMMUNICATIONS 

16401  SW.  142nd  Ave.  -Miami,  Fla.  33177 
TELEPHONE  (305)  253-7440 
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M 


have 
seen 


you 


Have  you  personally  had  an  opportunity  to  pick  up  the  most  sought  after } 

awaited  (and  in  some  cases,  the  most  dreaded)  computer  magazine  to  ever  be  published??? 

Did  you  first  scan  the  table  of  contents  printed  on  the  cover  (which  allows  for  more  space  inside  for 
articles)  and  then  get  mesmerized  after  reading  the  many  understandable,  information-packed  articles? 

Did  you  wonder  why  KB's  type  is  smaller  than  competitive  computer  magazines  use?  Have  you  pondered 
why  KILOBAUD  uses  four  columns  per  page  as  a  format  for  articles  instead  of  2JA  columns  plus  the 
remainder  in  blank  paper  that  some  other  magazines  use? 

After  all,  KILOBAUD  means  "the  new  higher  capacity  data  channel1'  and  KB  is  providing  its  readers  with 
both  quality  and  quantity  when  it  comes  to  information  for  the  computerist, 

You  say  your  newsstand,  amateur  radio  store  or  computer  store  was  sold  out  by  the  time  you  arrived  with 
your  crisp  $2  bill  in  hand  and  you  missed  out  on  all  the  fun????  Don't  despair,  fill  out  the  coupon  below 
and  mail  it  in  immediately  to  KILOBAUD,  Peterborough,  NH  03458  with  your  check  (or  charge  informa- 
tion) for  $15,00*  for  a  one  year  subscription  to  KB  or  $24.00*  for  a  2  year  subscription  to  KB  and  you 
too  can  be  among  the  thousands  of  satisfied  computer  hobbyists  that  are  subscribing  to  KB  and  being  kept 
abreast  and  sometimes  ahead  of  what's  going  on  in  computering  as  a  hobby, 

*U.S.  &  Canada  ONLY  -  All  others  please  add  $2  per  year. 


"i 


i 
i 


YES!  Send  me  a  subscription  to  Kilobaud! 

□  $15.0Q/one  year*  D  $24.Q0/two  years*     Toll  Free  subscription  number  (800)  258-5473 

Name_ : 

Address 


City. 


State, 


Zip. 


□  Cash  enclosed  □  Check  D  Money  Order  D  Bill  me 


Bill  my  credit  card: 
Credit  card  # 


□  American  Express    □  BankAmericard     □  Master  Charge 
Interbank  #  (MC) 


Expiration  date. 


Signature 


^ 


U.S.  &  Canada  ONLY  —  All  others  please  add  $2  per  year. 

KILOBAUD  •  Peterborough  NH  03458 


I 


2JV_J 


Hewlett  Packard  6384  A 

power  supply 

THIRTY  DAY 
SPECIAL 


SPECIFICATIONS: 

DC  Output:  4  to  5.S  Vdc  @  8  Amps 

Load  Regulation:    2  mV  no  (oad  to  full  load 

Line   Regulation:     2   mV  for  line  changes  between  104  and  127  Vac  at  any 

output  voltage  and  current  within  specifications 
Ripple  &  Noise:    Less  than  5  mV  peak  to  peak 
Crowbar,  Factory  Set  at  6.25  V,  Automatic  cutback  limit  circuit  and  overvoltage 

crowbar  protection, 
HEWLETT  PACKARD  6384A  Power  Supply  $99.95 


Power  design  1210 

regulated 

supply 


Output:  0  to  12  V  @  0  to  10  Amps 

Regulation:  0,01%  or  better. 

Ripple  and  Noise:  Less  than  500  uV  rms.  Voltage  Controlled,  Metered, 

POWER  SUPPLY  1210  -  Regulated  Power  Supply  -  $149.00 


a  full  range,  5-f unction 
3/4  digit  multimeter 

DC  CURRENT:  0  to  ±1,999/19,99/199.9/1999  mA 
AC  CURRENT;  0  to  1,999/19,99/199.9/1999  mA 
RESISTANCE:  0  to  199,9  SI  through  19,99  Megohms  {Granges!) 
ACCURACIES 

DC  VOLTS:  ±0,2%  F.S,  ±0.2%  of  reading 
{1000V  range:  ±03%  F,S.  ±0.5%  of  reading). 
AC  VOLTS;  ±0.7%  F,S.  ±1%  of  reading 
(1000V  range:  ±0.7%  F.S,  ±2%  of  reading). 
DC  CURRENT:  ±0.5%  F.S.  ±0.8%  of  reading 
(1000  mA  range:  ±0.5%  F.S.  ±1.8%  of  reading). 
AC  CURRENT:  ±0+5%  F.S.  ±1.3%  of  reading 
(1000  mA  range:  ±0.5%  F.S.  ±2.3%  of  reading). 
RESISTANCE:  ±0.5%  F.S.  ±0.8%  of  reading 
(10  megohm  range:  ±0.5%  F.S.  ±1 .8%  of  reading). 

DATA  PRECISION  MODEL  134 

SALE  PRICE:  $16933 


RANGES 

DC  VOLTS:  0  to  ±1.999/19.99/199,9/1500  Volts 

AC  VOLTS:  0  to  1 .999/19.99/199.9/1000  Volts 


AST/SERVO  SYSTEMS,  INC. 
20  Republic  Road,  North  Billerica   MA  01862 

(617)  667-8541 
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cs 


dcSilicon  Retro-fit  Rectifiers 


Voiiage  ratings  up  lo  65,000  volts 
Current  ratings  up  to  1-25  imps 
Fully  glassivated  diode  building  blocks  by^- 
GINERAL  ELECTRIC 


•  Replacement  types  including  — 


Typ»N&. 

t 

dc3B24 

17.00 

dc3B28 

12.00 

dc3R29 

16,00 

rJc5R4 

5.10 

dc5U4 

3,65 

dc5V4 

3.65 

dc5Y3 

3.50 

Type  No. 

f 

dc5Z3 

3.6!j 

dc5Z4 

3.65 

rJc6AX5 

3.65 

dc6X4 

4.65 

dc25Z6 

4.00 

dcSO 

4,35 

dc250R 

75.00 

Type  No 


NOTE— Unit  pricing  in  1  24  Qt 

Minimum  Order  $10,00  (with  HAM' 


dr_371A 
dc57S 
dc576 
dcG73 

dtB66 
dc872 
dcBOOe 

dc8020 

call  idtm) 


31.50 
50.  M 
39.00 

50.50 
I7.no 

19 JO 

1*50 
41.00 


PROFESSIONAL 


BURGLAR  ALARM  PACKAGE 

COMPLETE    KIT    FEATURES 


CLOSES   LOOP    DC    PANE!    IN   BOX 

LOUD   a    INCH    UNDCROONE    DILL 

3    FIRE    SENSORS 

3  SETS   BGOR/tflHDCltt   COHTACTS 

300    FEET   SELF   STICK  1*6   FOR 

500    FEET   OF   CLEAR  2   CONDUCTOR   MIRE 


•  2    KEY   OPERATED  SWITCHES    FOR 
REROTE    CUTOFF,    MARKING   CECAL 

•  RUG6E0T      ALL    AfERlCAH  MADE 


$129.95 

%J\  .         TS   ADD   Bl   TAJ 


FINEST  VEHICLE  ALARM 


COMPLETE  tftTHt 

ADVANCED  CURRENT  SENSOR  CIRCUIT 

]  MINUTE  CUTOFF  TIMER  (REQUIRED  B*  I  Ad) 

HO  DOOR  SWITCHES  OR  SHUNTS  NECESSARY 

MERCURY  TILT  SWITCH 

AUTOMATIC  £NTRT  AND  EXIT  TIME  DELAYS 

LOUG  SIREN  1114  OBJ 


COMPLETE  INSTRUCTION! 
RUGGED.  AMERICAN 
MADE  COMPONENTS 
INSTALLS  IN  MINUTES 


ESTALLS  IN  MIN 

179.95 


*  MANUAL  CUTOFF  SWITCH  AND  WINDOW  TJECAL  N.f.  RESIDEHTS  ADD  Bl 

•  ALSO  AVAILABLE-  KEY  OPERATED  HEWQTE  ELECTRIC  HOOD  LOCK  123,95 
rtftK£  CHECK  OR  MONEY  ORDER  PAYABLE  TO:  

HOWTRONICS  CORPORATION  3210  AYE  H-  BROOKLYN,  N,Y.  11210 


FOR  MORE  tWQRMATlON  CONTACT: 

Post  Office  Box  No,  SI 6  Wayne,  N.  J,  07470 

CONDITIONING    SEMICONDUCTOR    DEVICES    CORP, 
Te  tephon  e  1  20 1  *227  *2  5  3  ° 


Iron  Powder  and  Ferrite 

TOROIDAL  COR 

Wide  selection  -  Large  stock 
Fast,  one -day  service 
Technical  data  with  each  order 
Write  for  free  Tech-Data-Flyer 

AMID0N  + 

12033  Otsego  Street,      North  Hollywood,    Calif,    91607 

In  Germany:    Elektronikladen,    Wrlhelm  -"Mellies  Sir*  88 

4930    Detmold    18,        West  Germany. 


fm  modulation 
meter 


Only 


$145 

less    batteries 

and     crystals 


O-6KH2   peak   reading  linear  scale, 
meets  commercial  standards 
'Operates  25MHz  to  500MHz 
'Crystal   controlled  for  easy  opera- 
tion 
^Audio/scope  output  with  earphone 

■  Options: 

NICAD  power  pak  $25,95 
Charger  $2955 


Write    or    call    for   compk-U'    information. 

id  check  or  money  order  for  St  45  plus 

SI. 75  for  shipping,   Indiana  residents  add 

i^r    sales    tax.    Crystals    for    146.94MHz: 

£4.95,  All  other  freq:  $7.*kY 


ECM 


lECM  Corporation 
1412  N.  Wei  n  bach  Ave, 
Evansville    IN    47711 
'812  476-2121 


EXCLUSIVE  66  FOOT, 
75  THRU  10  METEfl  DIPDLES 

NOTES 

1     Models  prefaced  ■  **  '  will  be  avaUabln  1/77. 

2.  Alt  models  above  are  furnished  with  crimp/wider  lugt. 

3.  All  models  can  be  furnished  with  a  SO 239  female 
coaxial  connector  at  additional  colt.  The  SO-239  mates 
wilh  the  standard  PL-259  male  coaxial  cable  connect  or. 
To  order  this  factory  installed  option,  add  The  letter  'A' 
after  the  model  number.  Example  40-20  HD/A. 

4.  75  mater  models  are  factory  tuned  to  resonate  at  3950 
kHz.  I5P!  models  are  factory  tuned  to  resonate  at  3800 
kHj,  QO  meter  model i  are  factory  tuned  to  ratonate  ait 
3650  kHz.  See  VEWR  curves  for  other  resonance  data. 


t  LiH¥  Ajt  ttftftj      ThtMtutruk.  Aimer*  rolls* 

=16  40*  C**m*r  Mild  MH  »nn*»k«4  To  it  h«rMl!»  ■**  *ofr  Copp*t  W't  — 
Rated  flP  b*M*r  1Puii  fuM  Kiifpk  ^Hwn  AM.'CW  ar  SSBCnull  or  Bjlancftd 
HO  to  75  «hm  laadkin*  -  VSWH  undtr  I  5  la  X  if.  mat  habits  -  .Stum I w 
StM»l  hardware  -  Drop  Proof  (muilwlo't  —  Tirrlfk  Purler  mm  w  -  Ho  cwh 
or  trim  ln  brp*k  dawn  at  thing*  urtttar  wtuhir  turtditlaru  —  ComplMtly 
Asamfaiid  mdv  lo  put  up  -  Ouirantsed  T  riir  —  ONE  Pf  5IGN  DOES 
IT  ALL, 


MODEL 

flANlJL; 

PRICE 

WEIGHT 

LENGTH 

(Mem) 

(Or/Kgl 

Ift/Mttt) 

40-30  HD 

40/20 

$49  50 

26/.  73 

36/109 

"MOID  HO 

40/20/1 BAQ 

59,50 

36/1.01 

315/10,9 

&Q-4Q  HD 

BD.4Q  ■ 

B750 

41/1  15 

6&'?1  0 

75^0  HD 

7574Q 

5500 

40/1  12 

65/30  1 

75-4Q  HD  ISPI 

75/40 

57  50 

1  12 

'j£!?0  1 

75-20  HD 

75/40/30 

■36  50 

44/1.33 

65/20  1 

75r20  HD  (SPj 

?5.4aqo 

56  50 

44M.23 

66/20  1 

75-10  HD 

75 '40- 20  T5  10 

74  50 

41/1  34 

B&r7Q  T 

75-10  HDISPI 

75  40  30/15/10 

74  50 

48/T3A 

es'so  i 

**aO-lOHD 

80^*0  30  T5  10 

76  50 

50  1  40 

69  21  a 

Write  or  phone  for  full  information  or  contact  your  favorite  dealer 

NO  TRAPS-  NO  COILS- 
NO  STUBS- NO  CAPACITOR S 


MOR  GAIN  HD  D (POLES  •  One  hilt  the  length  of 
conventional  h&lt-wavg  dlpclas,  •  Multi-band,  Mult' 
frequency.  ■  Maximum  efficiency  -  no  trap*,  loading  coi I r.. 
or  Itubi,  *  Fuiiv  assembled  and  pre-rimmi  -  no  measuring, 
no  culling  *  Ail  weather  rated  -  1  KW  AM,  3,5  KW  CW  or 
PEP  SSB  •  Proven  performance  -  more  than  15,000  have 
bean  deHyered.  •  Permit  use  of  the  full  capabilities  of 
today 'i  &  bund  *cvn  *  On*  fee<Jiine  lot  operation  on  all 
bindt  •  Low«i  cost/benef  it  amenna  on  the  market  today, 
*  Fait  OS  V  -  no  Feed  line  twitching..  *  Highest  performance 
for  the  Novice  as  well  as  the  Exva-Clasi  Op. 


92 


SST  T-l  RANDOM  WIRE  ANTENNA  TUNER 


All  band  op  oration 
(160-10  meters)  with 
most  any  random 
length  wire.  200  Watt 
power  capability.  Ideal 
for  portable  or  home 
operation.  A  must  for 
Field    Day.    Si/.e:     2    x 


4-1/4  x  2-3/8.  Built-in 
neon  tune-up  indicator. 
Guaranteed  for  90 
days.  Compact  —  easy 
to  use.  Only  $29+95 
postpaid  (add  sales  tax 
in  CA), 


CES  Touch  Tone 
Pads  -  $49.95  ea. 
•  Model  200- 
a  caustic  coup- 
lirvg  •Model  210 
for  mounting  on 
walkies  or  hand- 
holds 


mmm 

QQIS 


MODEL 
200 


talk 
pogrer 


MODEL 
210 


CES  Model  220 
CES    tan   now  offer 
you      a      TOUCH- 
TONE*      back      for 


Standard  Communi 
cations  hand  held 
radios.  This  is  the 
complete  back 
assembly  with  the 
TOUCH-TONE' 
encoder  mounted 
and  ready  to  plug 
into  the  private 
channel  connector. 
Also  included  fa  art 
LED  tone  gen- 
eration indicator 
and  an  external  tone 
deviation  adjust- 
ment. 


Larsen  Antennas 

lo  fit  Any  Mobile  Unit 


rsen  flntennos 


Magnetic  Mount  or  Gutter  Clamp  5/8  wave  -  $38,50 
Specify,  2  meters,  220,  450  1/4  wave  -  $18.50 


3fS"  single  hotemaunt 


5/8  wave 
1  tA  wave 


531.50 
M.5Q 


for  an  Economy  Price? 

THAT'S  RIGHT! 

introducing  the  ECONO-LINE 


Model    InpuT     Output    Typical  Fri^uarrcy  Price 

7-02         5-2QW  5O-90W    10  i'n.'7D  out     t43-149MH?     $139.00 
?02B      1-4W     SO-S0W       1  in/70  out     143t49  MHj     5169.00 

Now  get  TPL  COMMUNICATIONS 
quality  and  reliability  at  an  economy 
price.  The  new  Econo-Line  gives  you 
everything  that  you've  come  to  expect 
from  TPL  at  a  real  cost  reduction,  The 
latest  mechanical  and  electronic  construc- 
tion techniques  combine  to  make  the 
Econo-Line  your  best  amplifier  value. 
Unique  broad-band  circuitry  requires  no 
tuning  throughout  the  entire  2-meter  band 
and  adjacent  MARS  channels.  See  these 
great  new  adoptions  to  the  TPL  COMMUN- 
ICATIONS product  line  at  your  favorite 
amateur  radio  dealer. 

For  prices  and  specifications  please  write 
for  our  Amateur  Products  Summary!  FCC 
type  accepted  power  amplifiers  also  avail- 
able. Please  call  or  write  for  a  copy  of 
TPL's  CommercJal  Products  Summary. 


kit 


SLINKY!  _ 

A  LOT  of  antenna  in  a  LITTLE  space 
New     Slinky®     dipole*     with     helical 
loading    radiates  a  good  signal  at  1/10 
wavelength  long! 

•patent  No.  J,8S8r2?0 

fig  I  ftisrttiivt  *<t 


HC  -ill 


KTlDl  SuPPdCl 


iHi   151"   fcf* 


^Ku/n  sfi-o*"  [wr  r*  51 


-  -B  fuHH  COAL  MvH  can 

SW\,M1 


riPMCfi  inns 


S*M*  Cqai  TO  :pki 


^fi»rwL*w  iiiuiirfi*  cup 


nc «  m-t-19 


*  This  elecTncaKy  small  80  t  75,  40,  &  20  rneler  antenna  operates 
af  any  J*ngth  Itom  2*  10  70  teel  ■  thd  extra  b-a>uo  or  traosmaich 
needed  ■  portable —creels  &  stores  in  minules  *  small 
enoughiotihr>at1ic  CKapartinfinl  •  full  legal  power  •  low  5WR 
Ortr  camp leS* 50-'  7$.  40 .  A  20  mel-er  bands  ■  much  lower  a1  mo  ■ 
spheric  naiw  pickup  than  a  vemcai  and  needs  no  fadtaJs  ■  k«i 
includes  a  parr  ai  ■p*ci*lhp~mida  4-rnch  dim.  by  A  inch  Iwig 
coil«H  containing  33i>  iftel  of  fa  dialing  conductor,  palun.  SO  ft 
RGSfl.'U  coax,  PL 25 3  cqnnectpr.  nytafi  rope  A  induction  man- 
ual •  now  m  use  by  US  Oept.  of  State,  US  Army,  radio  schools. 
Olus  IhousBrtds  Of  hama  ihe  world  over 


G«3* 


it-  NOW  ! 


\WMMR 


Novice  Crystals 
(Specify  Band  Only) 


•  146  A 

•  NICAD  Batteries 

•  Base  charger 

•  Touch  Tone  pad  -  installed 
&  working 

•  4  Channels  of  crystals  - 
34-94/94-94  plus  2  channels 
of  your  choice 

•  Deluxe  leather  case 

•  Rubber  antenna  waikte  Talkie  uga 
ONLY  $399.00 


COMMERCIAL  QUALITY 
AT  AMATEUR  PRICES! 


Standard 

Communications 


TWO  METER 

CRYSTALS  IN  STOCK 

Standard  •  Icom  •  Heathkit  •  Ken  • 
Clegg  •  Regency  •  Wilson  •VHF  Eng 
•  Drake  •  And  Others! 

$4.50  @  Lifetime  Guarantee 


Make/Model 

Xmit  Freq, 

Rec*  Freq. 

Name. 


CaH 


Address. 
City 


State 


Zip 


Order: 


Radio  Electronics 

209  Mystic  Avenue 
Medford  MA  02155 
(617)  395-8280 

New  England's 
Friendliest  Ham  Store 


□  Check  enclosed 

□  BankAmericard     □  MasterCharge    □  American  Express 

Credit  card  # lnterbank# 

Signature .  Card  expiration  date  „ 


FREE  Gift  With  Every  Order 


i 


ALL  SALES  FINAL  ! 


MasterCharge 

American  Express 

BankAmericard 

accepted  on 

MOST  items! 

Prices  FOB  Medford 
MA.  All  units  can  be 
shipped  UPS,  MA  resi- 
dents add  5%  sales  tax. 
Orders  over  $1000 
deduct  5%.  Add  $3.00 
for  shipping  &  handling 
on  atl  orders. 


For  all  you  hams  with  little  cars  ... 

We've  got  the  perfect  mobile  rig  for  you. 


Tbe   Attn*  2 1  to.   «   215*   measures  uftly 
9<V  wide  *  aHi'  de#p  m  only  3W  htiih 
the  above  photograph  items,  how  utlly  the 
Atlas  <ran§o?iv«r  fill  into  a  canpacl  rar 
And  there'*  phriHy  of  room  la  spare  far 
VHF  gear  aon  elher  accessary  BtimpmerH 
With   the  ajm'iWvci  Atlas  plug-la  iJe«i«Ji, 
you  can  slip  vuur  Alias  in  and  oul  of  your 
car  in  a  matltrr  of  fiticonds-  AU  connections 
are  madeaiiUirmiln.Tilly, 

but  doivt  let  the  small  size  fool 

YOUl 

Evtmlhtmtih  Mtii  Alias  21  Ox  and  215s  In 
ceivers  .■»>■   Ian  i.hun  half  Uie  uiw.t  and 
weijjLl  H!-  truliy  fivers  Tha  Allm 

is  truly  a  giant  in  peHsirmanc*. 

200  WATTS  POWER  HATING! 

Tht*  power  level  in  a  seven  pound  trana- 
ceiver  ii  tncradlbto  bur  true.  Adas  trans- 
ceivers give  >ou  alt  ibe  talk  porweryou  need 
In  work  the  world  hamfuot.  Signal  report* 


comiotiily  reflect  Rraei  mfpni*  at  die  *aj- 
neJ  *t fungth  m  relation  la  the  power  rating 

FULL  S  HAND  CC>\  E*  ACE 

The  2 JO*  capers  10-flO  meleri.  while  the 
2 IS*  covers  15- TOO  niators.  Adding  I  he 
Alias  Mode)  10*  Con  tat  0*t  iibtur  provides 
BrBAlh  increased  (rvi|utjJiL>  Leverage  for 
M  ARS  and.  network  upend  ion. 

NO  TRANSMITTE*  TUNING  Oil 
MlAIWN'ti  tiOVJKlJI.S 

wHh  Atlas'  tutal  onvtill I ■■  ;m  With  youj 

Albs  you  gat  instant  Q5Y  and  bund  change. 

MO  SI   ADVANCED  STATE  OF  THE  ART 
l><  >J.!l>  STATE  DESK  A 
not  only  account  Tor  its  li«ht  wittghl,  tiut 
aasuras  you  year?  a!  lap  paHuriiuuiGe  and 
I  ruubta  fro*  operating  plaaaura . 


plug-in  aRcurr  hoards 

and  modular  design  provide* 
•CTTit'in^ 


for 


of 


■."■► 


IH 


111 


u* 


1411 


— 


— 


— 


,.  r-(  i,,   .. ,  Hnii'iurmi 

■  •'  Jfli'Mi  i1  *  rJtr*  i  "t  ill" 
■•    *i<|i#n  jiu*  |r  r*i|iiiiiil|ir  * 

■ '  •    ■■'  i"  m  ,  -  Miiiil 

■■iir-i,fi»nc* 

**i. 


rili^WfUvH^lK. 


mi  NOMINAL  SELEcrrvrn 

I  in-  BXdlualVQ  H  polo  crystal  ladrlur  lllliir 
I  m  Allan  transceivers  represent*  a 
major  bmaklhroujfb  In  filter  design.  v>  •  I h 
tinpn  i  i ■.vi'uied  ikirt  selectivity  and  ul 
iimoi»'  re|ontlan  As  ihe  above ^raphfthowii, 
(hit  Hilar  provides  a  6  db  bandwidlh  of 
I7QO  Han*.  6d  rfh  daws  or  ntdv  4  wo  Hertz, 
and  a  LiMita  iriih  of  only  9200  Hurt*  «!  120 
db  dawn1  niimnii'  r»in*r  'iiifi  a  in  ekceaaol 
13D  db.  vmiitnr  I  ban  llie  measuring  linutN 
ai  mael  leal  rnjuipnumL 


EXCEFTIONAL  [MM UNITY  TO  STRONG 
SIGNAL  OVERLOAD  AND  CROSS  MOD- 
ULATION, The  exclusive  from  end  design 
in  the  receiver  allows  ycju  to  upi-rnto  closer 
in  frequency  to  et  rung  rieLghbartng  signals 
than  you  have  ever  EistperJoncad  bafnre.  If 
you  Iihvp  not  yet  uperulod  an  AiIjih  irnns- 
ciilver  in  a  crowded  band  and  compared  it 
with  any  ether  receiver  or  transceiver,  you 
have  a  real  thrill  coming. 


A  WORLD  WIDE  DEALER  NETWORK  TO 
SERVE  TOD 

Whether  you're  drtritif  a  Honda  to  Kansas 
CitT  or  a  Mercadea  Bant  b»  Waal  Germany, 
there'*  an  Alb*  daalar  Dear  you. 

7  19  00 

■  147.00/ 
100.00 

,  .  4*. OO 
.  &9.0Q 
J  29  00 


MUi  2l0t  or  llii 

WT/Noia*  Btiiikcr  , 

ACCESSORIES: 

AC  Canwlf  1  lOy'J^O  V     . 

P"t  r  jbJe  AC  supply  I  I  U,T10  V 

PUig-in  MnhUt  Ku 

I  Ox  Dae.  less  ervtiul* 

UijUljil  l»i-il  Uti-nll 


J-rjr  complete  details  hoc  your  Alius,  dealer, 
i it  drop  us  a  card  und  we'll  malt  you  a 
brochure  with  dealer  tint 


«AS>  ATLAS 

*\fc^     RADIO    INC. 


leads -accessories 


STANDARD    GAIN 
MOBILES 

Two  Mttif i 

*  Vt  wivKingTti  •-  .1*  dti  gam 
pwr  1/4  wbmi  muhii^ 

MHi 

■  Pownt  riilnH-"2Q0  mlti-  rw 

MODtL    »LT  l« 
*,'     nnlfi^na  cmmplilr  witn  pbsv 
to  JFtilali   *<m  iVili*  to  dlrtK,  t™™ 
►io  motirffl.  nwplPCt  K*iti(  *nfl  17 
WlL   SPEC    fl&»-U    *^3   *L-;5t 
AntBiira  **nw*ab4«  tmtu  ikutA. 
P»s*   S33.75 
MDDft  Ut-14* 
IT  afettw  iwndt  un 


B  PI   144 


SUPEF*   GAIN 
Two  Meltri 


Moeti.es 


I 


■- 


5?  db  gain  ovar  1  I nmvB  mobile 

antenna 

Frequency  en»ri|n— l*H*q 

WH; 

i'.WH  p|  ir v., hail.,  n      |  I   I   I v |n i  .il 

Power  iwtini— JH  walla  I'M 

TWO  ANtf  1DL  MtTCRf— 
TRUNK  LIP  MOUNT 
MOaEL  HFT 

Fout  avd&n  t» 


144 


CD 
14* 


l»tT-144 


/«l  sacc  i*a4*Ai  a»d  pl^; 

flu  mi  ii  n  ipwL,»^b4j  Ran  aaoaaa. 

PNeai  $11  £5 
HUSTLER 
"BUCK -BUSTER* 


if  : 


DELUXE 


$9  00 
MOBILE    MOUNTS 


I  ■  J  ■Tmili  .ii-.   ipr^TIi    li|[H|   Wf  hr /l't"id^   Wfl 
•1  ^IMW 


,.r-»  y^1 


CCM  ► 


antanmi 

■ 

■HJ     vi     nHlMjn       f!pfj(1'nn|i 

hegffl-  «"    ConwriMM  ».fi;  l^via 

r*  HKKrt     ir  MIL    SPCt  aCrV-IJ 

and  tactnrr  *rt4c*«  PI  9L 

PV*s*   12JS5 

VHF/1N4F  aXTIMHa. 
UCHJMT 

aan 

tcUengc 
f«»   ra&f   4ki    Pjweu    n 

P«<»  W  * 


UKT-1 


THF 


MODEL  COT  XU 

Cwtt  h\$  u|rul  r*  i  'nr it  n  rcc,  supr 
i-  r  rrCn y i1j(  i  .IprttJi hli1  with  Ihi^ 
H'.  ir.liiWiir  (Fitpnnn  Eaav  in&tal- 
ii*ti(ifi  Dn  b«H*i  w  irlni-  d!  rrunh  lip 
Milhuu!     :JrH  >mple|ti    with 

Mil  SFEGrtW'i.,,-,]  PL-JE9 

Prkq;  $41,3Q 


MQOIL  CO  IU 

5a*n»  Jh^'i.-HT.vi-r*   35  CGT1** 
»-4 .  ;i  taw  - 

:  tf   aau   «*-«jfii      Lentil   n 
H         Movnl    and1   catol*   mt  *n- 


i" 


VHT.UMI    AtiTIaiNA 
TajUM  UP  MOUilT 


oUiiai'S 


14  to 

>iH   hpa  l«  frcwatt   if  K 
VMLffi 


ff;-  !■      fV«i 


Mto-J 


ODI 


^J 


moQCinu 

ltun*  im  moarn  tot  mi 

v  «ijt  of  hrt  NJ    »n 

17  HG.SB4Jc» 


S14J 


MM  MODE L  CCM  i 

Ifunfe  1«  mm**  Rj,.,  fun»f  maunt  Im 

at?  wen*  »*m»  ai   a\aca%  ai^m  tMan 

6*11  lor  KH'Twanin*;  *a-  litHt  tran  Wn*  aqitters 

amfetevfrtfcaL  taw-  inc'Man   tie"   i»iw*> 

i«  haaH  —  iiiataaadiim  a*"      P*«p   S9.0D 
K«lkra*t    If     P£-%B-U 
•nd  uaaiieUUgi 
PWc«!t1t4R 


RESON*TUH   iPfllHU- 
STAINLES5    &1LIL 
M00£L    »5fi  J 

iiLipiii     i^iitMH    HulIIi*     i"i*i1     iin 
■  v*OTiirim      Almoin     »Hiii>    *I'»h    »n 

1tn.ni       ■!>rkHl      *»»!'■*  "f'ri*       cAl'iir: 

ttvii    Vii«ii"+^  i'p+^f  tv  -aavf  f*5*tl» 
ban  ■  it  s 


i1fllNL£«   STEEL  BALL 
FOM   DECH,  FENDER  OR 
FLAT   SURFACE 
MODEL  IfM-l 


MOUNT 
ANT 


'  »Kiri.n#ll      ll^inlflT      I'Hl 

i  4  i,  .luhij     hi i'     imunH     tivir 

■    -■   I    *!■*■•-•»    "rt.hil*  »rv»Tr»ni 
lie'"!'!  bf%*      t»MH     &■£*■  L« 

|     llll      <1lll        •  ,..-F'lll.^      <<|l|1>|>( 

PnotSt^JD 


*4 


k 


\ 


AJOWL  WW  t 

r  no*  iKkHen  ier 

iwt*I   baH  a#ld  SO-29 
EOWKKlo™ 

Pritt:  S754 


■-. 


Tfur*  jifuuM  mount  <n- 
stai  j  in  Itxldcfl  ««  at 
fraop*  ufttitt  Ifttf*  K 
WotiRflni    hart—f» 


c-jr 


MODEL  C-U 
Ball   rrwunt  tompiarr 
with  rrwuntin^  harawaff 
Ptkb:  S9,J0 


S6S5. 

MOUtl   0*  4  44*     -  Ot^u**.    I  are 
Uatpr  Co*«>«T  *"    A»|PiMi    d 

f"»»."  Ai   db 


^ir 


lT   U  J44JI 


FaflrJtMJfl    ai   '  -urtf  fwj 

31  *S  1*1  J 

"-■„  «di»  i.ui^f  WttlOd  HPignl    i 
b'-VK  at  rf!wi..nn«     i  ."  L   ur  t<lt«f 

*Vi*ri   I      l  iX.li)  Wiitf*  Fri    Mind 

luiwivji    Lui:  Wh    I"icjiIIi  ci  varli 
P*l    Dlfia    UR   I  '  Z39 

[""  "n"rn..i  pnca;$e7.B5 


MUStUR 
RESOPJATORS 


■iifcjiili.it  aw   BPtcn 
t*fcwjaa  Jmay  *a#  a*L**  luad  Ads 
avAadW1Ll7.7  Rh  ff |, nam  ltar-  MtMlMU* 

tib.  f«a  br  aaaru  5*e  »rx  5*14 

atRffeaE    ChOMa  for  rredn 
sJ|Hna|4n 


IT1MW 

HmntP  mwi 

^fl 

Pi<* 

kkdhl 

ii'"i 

»y  11} 

:  -iii" 

I-      ■ 

(IU   1- 

■  >. 

i    1 

*M_*|! . 

■  r  <  ■ 

k'.    '-. 

I'M   4-1                                 Ao  rr»|;l  fti  | 

*I5« 

RBTfl 

tit  jr. 

PM  Ih              J         U  ,-.r,r, 

ii*  m. 

<uha  rtLmrirn  h£.ion*toh&— 

FW»i  a*lir<|    Lt|*l  LinutSSli 
'tu«i*'i  Ii»y*  — i|l**l  bi'nl.wialh 


HUH 


■  iiid 


rutw 


PU  14 1 


imi 


inn 


■»i». 


vii 
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ISS  K. 


I 


Rl#» 


RU 


•-e^. 


10 


■3  5     20     40 
«hh  on*  tittlRi  tor 


HOOf  L  VBTV 


aaai 


$WR_PVOS 

H  (Ti 
Lite  1  of  batfen  at  ban! 
Huittor  attiutu*  11  je  ea*fv 
"S»3*iTr  aitrudr^  to  OfPi»f*t»  u*K 
aCUpnaaAf  tKi**  Eg,l*n.nc*s,  JstAV- 
inK  iCCurAW  illd  twrrumrn^  Iran 
mwunci 

SeLietHW  Inch  flbwglau  Iran  formi 
fql  .jsM.n-.nm  ol«TrtCl  ,iHd  ur 
Ctiinlal  tttbillly 

Eftra  hHaw  duly  nluminum  rrounl 
«n(.  brichel  with   low    i05i  -  higr. 
Atretigjlh  intulaEexi  Monnllng  hara- 
wan  mcluuatf 
All  ta<:t>Dnt  1*4*  tiMvy  WML  ft  rati 


Lanatft:  21'  5* 
MODEL  4-ftTV 


HIM 


of  onj  muni4aimt  pd<1iul 
'  Anttmn*  Fiji  H"  J4  stud  at  top  to 
accxpl  RM-T^  «  RW-75-3  !+jst!*r 
r*«inat£i'  Por  Tl  rrnptar  opc>?a4ien 
Wft*n  0»*i<*(3 

<  Top  HAdJna;  on  73  malart  for  broad 
mt  b»i>dwldli«  and  hlahef  radlsticin 
•fflclarwt1 

■  Faatj  with  any  lafwth  5d  nnnt  coa* 

'  Poirtr   MpabllJlr— full   lewi   Hmlt 
nn  SSB  or  CW 

1  Mounting!  Ground   mount  with  or 
Without  radialA,  ta  taut  mou-nt  *iUi 

p>atott 

W*IRhL  15  1bi 

Piic>  ewje 


I 


for  t-  n 

m    «  -1 


H-n 


mm  mm      HUSTT_ER 


TVouftwut 


MQDEl      MD  I 

FOf   bumptr   imfjfttHTj— Fu*a   rs   «    rw* 

: in*  I?'  abon  bate        P>i«.  $22.00 
MODEL  M.0-1 

Far  ojock  or  render   mourin ng -Fold  It 

i(  rml  iin*  15*  AbQMB  tuti*        Rriet,  122.00 


MO .? 


Super  Amp 


from    Uen/fOTL. 
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_                                  i     1    f     f                                         ^   a    a  .   . 

■              \  ^  /                ***z_r*v 
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1        -  0            £ 

B^™* 

»-»L^p*i^: 
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Match  everything  from  160  to  10 
with  the  new  160-10  MAT 


NEWl     The  Monitor  Tune*  was  deigned  b# 

CMlte  Of  O^rwhelming  demand  Harni  tOtd 
lit  they  wanted  e  3  kilowatt  tuner  with  ■ 
hut 1 1  in  wattmeter,  a  from  panel  antenna 
■elector  for  coax,  balanced  lirw  and  random 
wire,  So  wa  engineered  the  160-  10m  Monitor 
Tuntr      It'S  *  lifetime  investment  at  S299.50. 


5499.50 


(f  the  umplifier  you're  thinking  of  buying  doesn't  deliver  tl  loMt  1000  to  1200  watts  output, 

ta  [he  intenne.  you're  buying  the  wrong  ampdf ier 

Our  Maw  Super  Amp  q  sweeping  the  country  because  hami  hive  t  urinal  that  the  DenTVon 

Amplifier  wtll  deliver  to  the  antenna,  loutput  powerl.  wh.it  oihuif  miirtufaeuirert  rate  as  inpui 

power 

The  Super  Amp  mm  a  hill  2000  watt*  P,E,t»  input  on  SSB.  and  1000  wetti  DC  on  CW.  RTTV 

or  SSTV  160-10  meter*,  the  maximum  Legal  power. 

The  Super  Amp  «  compact,  low  profile,  h^s  s  wpfiri  one  piece  cabinet  assuring  nanmum  TVI 


The  heart  of  out  amplifier   the  power  fuppfy,  fi  a  continuous  duty,  serf  contained  supply  built 

for  conlact  performance 

Me  mounted  the  4  -  All  A't.  industrial  worfchone  tubes,  in  a  coofang  chamber  featuring  the 

on  -demand  variable  pooling  iyi  tern. 

The  hemi  at  DtnTron  pn.de  mamtatves  on  quahiy  wore*  and  we  f  *ghl  ta  keep  price*  down.  That  * 

why  the  rfynam*  DanTron  Linear  Amplif  er  heats  them  atl  at  $499.50. 

NOW  AVAILABLE  WITH  572  B*  FOR    9574  «50 


The  80-10  Skymntcher 

Here'*  an  antenna  tuner  for  80  through  f0  meters,  handles  500  w  P.E.P.  end1  matches  your 
52  ohm  transceiver  to  i  random  wire  antanne. 


. 


**' 


V1 


•  ConlmuOus  tuning  3-2  -  30  mc 

*  "L"  network 

■  Ceramic  12  position  rotary  switch 
-  SO -239  teeeptioneJ  to  transmitter 

*  Random  Wire  tuner 

•  3000  VOf  1  capacitor  ipJong 

•  Tapped  mdudor 

■  Cer *m<  antenna  feed  thru 

*  7" W.  5" H  S"  O..  Weight:   5  lb*. 


$59.50 


Read  forward 
and  reflected 

watts  at  the 
same  time 


Tired  of  constant  »witr.htny  .ind  guesswork? 

Every  serious  hflm  kivawt  he  must  read  both  forward  and  reverse  woltage  simultaneously 

lor  that  perfect  match.   So  upgrade  with  the  DenTton  W-2  Duel  in  line  Wattmeter. 


$99.50 


$299.50 


Meet  the 
SuperTuner 


The  DenTran  Super  Tuner  tune*  everything  from  160-10  meters.  Whether  you  hue* 
balanced  lane,  coax  cable  random  or  long  wire,  die  Super  Tuner  will  match  the  antenna 
■mfWlMtt*  to  you*  transmute*  AH  DanTron  tuners  an*  you  maximum  power  transfer 
from  your  trarvimitter  to  your  antenna,  *n6  ctni  that  where  it  really  counts? 


1  KW 


MODEL    $129*50  3  KW  MODEL    $229-50 


The  Shy 
Openers 


SKYMASTEH 

A  lully  d*¥fioptd  and  liitad  27  fuel 
itrtKii  arriannp  eoven  rntirp  ID,  15.  20. 
and  40  mtitt  bandi  using  only  ona  dii  arty 
■PfiilWJ  «*■«  trap  A  fulP  1/4  mvrlnliAilt 
•e  20  imlin  CwniTrycnpd  Ol  ha  aw  i#*m. 
bju  aluminum  wUfi  1  ftctw  tun*d  and 
r*QTr«p.  SKVMA5TER  H  WHthw 
and  wdiiUHjdi  wuih  tifi  to  B  mph 
Z    KW    rm«>r  lt*«i   and  h  Nh 


I 


t 


.<i 


prt«  of 


SKYUASTER 


$84.50 
$29.50 


TRIM  TEMNA 
Tht  amiKina  your  fHi%ytl»ri  will  low*  4  <•• 
n*w  DtfiTran  Tnm-Trnn*  «Hth  20  m*1er 
bt4ni  11  fSrttgflMj  Trtr  lh*  dlicrinnnrling 
imittur  who  uqntl  fjntuthC  par  >«  BIIIWI 
in  in  nT«if<iflmenTaHv  ippwIingtwAiti  In 
Holly  laadad!  Uo  frortt  thfrt'i  «  13  feet 
f  iAea  eWirrrir  wixh  p/'TCiuon  etir  0  cwta 
And  7  |«t  btfii4h3  Hits  loot  drwan 
•tamrm  lad  dMncd^f  m*h  W  <M*m  «>*. 
Trm  Tnm-TpKn>  nwttt  aetafv  *ne  *<uc 
■  iHpiiiu  in  ofrfttPf  prrforriWrtea  e* 

Vm 


41  & 


rd  Gam  Qrt^Onni* 

$129.50 


SKYCLAW 
A  twnva* 

ntanna.  awam)  tW  40,  W.  1t0 
opvration.      SKYCLAW  pai  v«w 
rtw  feflowme  tpacnurn  mwie 

6a.N0        BMUyDWlDTH 
(Mrlafii  (XHri 

160  50 

§0  200 

40  «i1Ti  r  e  bartd 

Tuning  »  uiv  ind  niliiblr  Rugged  can 
11  ruction  anursi  ihat  1hn  i*lf>fuopc»rting 
unit  ii  wrtJihti pr ocf  ind  uirvilrtl  nievtv 
hi  100  rtipJi  wind*..  HandlBs  full  Ingal 
pciMir  limit. 


$79.50 


ALL  BAND  DOU8LET 

Tnn  All  Band  Doublet  or  jnv«n«d  Typt 
Antanna  omsfi  ISO  thru  If)  mfifii  H*i 
nenl  l*n«rh  of  130  fart  (1*  e*  ixr»nrj*d 
ooppar  |  although  It  nufy  ba  mad<  fKor|*i 
ii  nrcatiMry.  Thn  tuned  Poohlrl  ii  oanli' 
fad  throuoh  TOO  feat  of  450  ohm  PVC 
oorarsd  tMlincad  triniminion  Imn  Tho 
in«mbly  is  complete  Add  rops  (o  lh* 
•ndi  and  poll  up  into  position..  Tuno 
with  Ths  OenTfoo  Sup*T  Tun*f  und 
vnu'rt  An  10  ihrgugh  160  muni-*  wnh 
on*  antffnnir  Now  juil  for  th'  PvnTron 
.•Mi  Band  Doublet 


EX1 

Trip  DanTron  EX  1  ViTiical  Anianm  n 
oafjfntd  fo»  tin  oarformnrtot  mindad 
inianna  ikparimantpr  thp  EX  t  n  ■  IM 
40  rfhtbH,  \  Mff,  33.  ipH  lupBurtinfl 
narliUl  Th*  EX  1  tr  tht  K)»1  narliDU 
lor  phaun«. 


$24.50 


$59.50 


hf  engineering 

THE  WORLD'S  MOST  COMPLETE  LINE  OF  VHF-FM  KITS  AND  EQUIPMENT 


RX28C     . 
RX50C  Kit     . 
RX144CKit  . 
K144CW/T. 
RX220C  Kit 

RX220CWfT 

RX432C  Kit 
RX 


28-35  MHz  VM  receiver  with  2 
pole  10.7  MHz  cr>  ttal  filter      . 
MH/  rcvr  w/2  pole  10.7 

Mil/  crystal  filter     .... 

140-170  MHz  fcvt  w/2  pole 
10.7  MHz  crystal  filler         .      . 
same  as  above  -  factory  wired 
and  tested      ...... 

2 1 0*240  MH?  rcvr  w/2  pole 
10.7  MHz  crystal  Tiller   . 

time  is  above  -  factory  wired 
and  tested 

432  MHz  rcvr  w/3  pole  10,7 
MHi  crystal  tiller                -     . 
accessory  filler  for  above  receiver 
kits  gives  70  dH  adjacent  channel 
rejection 


59-95 

RECOVERS 

RK28  Ki! 

59.95 

RFS0  Kit       - 

69.95 

A, 

Rl  144DKH  . 

114.95 

69.95 

"^^": 

> 

Rl ~220DKil  - 
RF432  Kit      . 

114.95 

$j** 

IF  10  7F  Kit  . 

79,95 

FM455  Kit 

AS2  Kit 


10  meter  RF  front  end  10-7  MHz 

output  ....  12.50 

6  meter  RF  front  end  10,7  MHz 

output      ...,»,.  12,50 

2  meter  RF  front  end  10.7  MHz 

output  17.50 

ZZ0  MHz  RF  front  end  10.7  MHz 

output       .     „  17  JO 

432  MHz  RF  front  end  10  J  MH* 

output  27,50 

10":  MHz  IFmoduk  includes  2 

pole  crystal  Otter      ...  27.50 

455  KHz  IF  stage  plus  FM 

delator  17,50 

judio  and  squelch  hoard  .  15,00 


8.50 


TX144DKU 
TXI44BW/T. 
J  \22UB  Kit 

TX220BU    I 


transmitter  exciter      I  wait  - 

2  meters  S  29,95 

same  as  abmc      factory  wired 

and  Jested  ,  49,95 

w.imminci  exciter      1  watt  - 

220  Mil/  29.95 

same  as  above  -  factory  wired 

and  tested  .     49.95 


TRANSMITTERS 


TX432B  Kit, 
TX432B  W/T 

TX 150  Kit 


transmitter  exdtcr  432  MHz 

same  as  above  -  factory  wired 

and  tested 

300  milliwatt,  complete  2 

meter  transmitter. 

less  crystal  and  mike 


39,95 

59,95 

1995 


PA250IH  Kit 

PA  250  III  W/T 
FA40IMH  Kit 
PA40I0H  W/T 
PAJ44/IS  Kit  . 


2  meter  power  amp  -  kit  1  w  in 
-  25w  out  with  solid  state  switch- 
ing case*  connector*  .     >     ,     59.95 
same  as  above  —  factory  wired 

and  tested .     74.95 

2  meter  power  imp      1  Uw  in  - 

40w  out      relay  switching  .  .     59.95 

same  as  above  -  factory  wired 

and  tested      >,-.'>..«     74.95 

I  meter  power  amp  -  1  w  in  — 

I5w  out      less  case,  connectors 

.mil  switching 39.95 


POWER  AMPLIFIERS 


PA  144/25  Kit 

PA220/15  Kit 
PA432/IO  Kit 

I1  A  140/10 

PA  1 40/30      . 


similar  to  PA  1 44/ 15  kit  except 

25 w  out  4^ 

similar  to  PA144/15  for  220  MHz        3995 

power  amp  -  similar  to  PA  144/ IS 

except  lOw  and  432  MHz    .  49,95 

lOw  in  -  14Qw  out  -  2  meter 

amp  -  factory  wired  and  tested     .    179.95 

30w  in  -  140w  out  -  2  meter 

amp  -  Factory  wired  and  tested     .    I59,<*5 


PSISCKit 

PS  I SC  W/T  . 

PS25C  Kit  . 

PS25CW/T  . 


15  Limp      12  volt  regulated 
power  supply  w/case,  w/fold-baek 
current  limiting  and  overvoltage 
protection 79.95 

same?  ua  above  -  factory  wired 

jiuI  tested ,  °4.95 

25  amp  -  12  volt  regulated 
power  supply  w/case,  w/loid-back 
current  limiting  and  overvultage 

protection 129.95 

lame  .is  above  -  factory  wired 

•irul  tested 149.95 


POWER  SUPPLIES 


O.VJ 

PS 3 A  Kit 
PS30I2     . 


adds  over  voltage  protection  to 
your  power  supplies,  15  VDC  max        9,95 
12  volt      power  supply  regulator 
card  with  fold  back  current 
limiting     *:,..*..._,.*...*..       8.95 
new  commercial  duty  30  ami' 
12  VDC  regulated  power  supply 
w/case  P  w/f old  I  Kick  current  limit- 
ing and  over  voltage  protect 

wired  and  tested  .    23M.95 


iiL'.'—.T* 


RPT28  Kit  . 

RPT28      .  , 

RPT50  Kit  . 
RPTSO      . 

RPT144  Kit  . 

RPT220Kit  . 

RPT432Kit  , 


ct  -  10  meter  ,     „     *     TliA 

repeater  -  10  meter,  wired  & 
tested  ......,*.     TBA 

repeater  -  6  meter    .     ,      ,     ,     .     TBA 
repeater      6  meter,  wired  &.  tested      TBA 

■cater  -  2  meter  -  I5w  — 
complete  (Jess  crystals)  »  ■•-     *   465-95 

repeater  -  220  MHz  -  15w  - 
complete  (less  cry  stab)  .  .     .465.95 

repeater  -  10  watl  -  432  MHz 
ties*  cry  *  tab)       ......   515,95 


REPEATERS 


RPT144 

RPT220 

RPT432 

DPLXI44 

DPLX220 


repeater  -  15  watt  -  2  metei  - 

factory  wired  jnd  tested  .     .   695.95 

repeater  -   15  watt  -  22U  Mil? 

factoiy  wired  jnd  testuci  .     .  695,95 

repeater  -  10  watt  -  432  MHz- 

factory  wired  and  tested  .     ,   749,95 

2  meter,  600  KHi  spaced  d  up  lexer, 

wired  and  tune4  to  frequency  .         399.95 

•  MHz  duplexer,  wired  ami 
luned  to  frequency   .  .  399.95 


1RX  144  Kit 


TRX  220  Kit 
TRX  432  Kit 


case  and  all  components  to  build 

15  watt  10  channel  scanning  2 

meter  transceiver  (less  mike  and 

crystals)  .      .     ,      .     .   219.95 

same  as  above  except  for  220  MHz   219,95 

same  as  above  except  10  watt  and 

432MH/  ......     254.95 


TRANSCEIVERS 


SYN  II  Kit 


SYNIl 


2  meter  synthesizer,  transmit  offsets 
programmable  from  100  KHz  - 10 
MHz,  ( Mars  offsets  with  optional 
adapters)  .  ....    169.95 

tame  as  above,  wired  and  tested        239,95 


SYNTHESIZERS 


HT  1 44 B  Kit 


NK'AD     .     . 
N1CAD     . 
Rubber  Duck 


2  meter ,  2w,  4  channel,  hand 
held  receiver  with  crystals  for 
146-52  simplex 
batter >  pack.  12  VDC,  Ham? 
batter*  charter         -     -     - 
2  meter,  with  male  BNC  con- 
nector      .,,... 


129.95 

29.95 

5.95 

8.95 


WALK1E  TALKIES 


OTHER  PRODUCTS  BY  VHP  ENGINEERING 


CD1  Kit    . 
CD2  Kit    .     , 
€D-3Kil  . 

CORZKit      . 

Crystals    - 
CWID  Kit 

CWID  , 
CWID  .     . 
Microphone 


tO  channel  receive  xtal  dedfc 

w/  diode  swil chm<2    *     .  6.95 

10  channel  xmit  deck  w/i  witch 

and  trimmers       ....  14.95 

UHT  version  of  CD-I  deck,  needed 

for  432  multi-channel  operation*  .      12.95 

complete  COR  *ith  3  second  and 

3  minute  timers  ......      19.95 

10  channel  auto-scan  adapter 
for  RX  wi t h  priority.  .19.95 

we  stock  most  repeater  and  sim- 
ple v  pans  from  1 46  0- 1 47 . 0  (each  >  <)0 
159  bit,  field  programmable*  code 
identifier  with  built -in  squelch  tail 
and  ID  timers      .            ....      39,95 

wired  and  tested,  not  programmed      54.95 
wired  and  tested,  programmed  59.95 

00  ohm  dynamic  mike  with 
P.T.T,  and  coil  cord  .     .     .       9.95 


6  METER  BEAMS 


3 -5 -6 -TO   ELEMENTS 

Pnnvtti  prrfornmnra  from  mfSpcd.  fuM  it**,  *J  meter  beams. 
FJiMneni  .tuBiihgaand  lesfthshairc  bm  carefully  engineered  to 
glrr  best  paiirm.  Web  for*ird  gain,  food  front  in  back  ratio 
rad  broad  frequency  respDn-m- 

Booma  arv  ,pS*  wall  and  element*  arc  J/4"  -  5.'8"  *043  wail 
"'arJm  chrorrar  i  ljiisH  alwntatun  tubtag .  TTw  3  and  5  rftait 
««m*  hive  i  )  t  -  M  rbooat.  Thrftaart  Idrletzteai  bam* 
haee  t  .     .    - "  hMim.     All    hrifkrtn.  are  hravi    gaqgr 

formed  aiaifiittuRi,  bright  finish  cad  plated  utaha  a  j-v  adjustable 
forup  in  1  "i  l  maat  eg  3  and  8  element  and  Z"  OH  6  and  10 
element  bcaata.  All  jnodfls  may  be  mounted  for  horizontal  or 
tertH'al  polar  I  raj  Ion* 

Ne*  fcatu rea  include  juijuptabic  Lcriiftti  t  iimcuts.  kilowatt  Rcddi 
Mfllrh  and  built-in  coax  fitting  for  ddreii  5£  ohm  (t*ii.    TI1----1 
beama  ure  factory  marked  and  auppltcd  with   Instruct i on?   G 
quirk  assrmbh  . 
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35  lbs 

RINGO 
RANGER 

v  for  FM 


4.5  dB*  -  6  dB" 
Omnidirectional 

GAIN 

BASE  STATION 

ANTENNAS 

FOR 

MAXIMUM 

PERFORMANCE 

UNO 

VALUE 


. 


Cush  Craft  has  created  another  Ant  by  making  the 
world's  mewl  popular  2  meter  antenna  twice  as  good. 
The  new  Flmjro  Ranger  is  developed  from  the  basic 
AR-2  with  three  half  waves  in  pha**  and  a  one  eighth 
wave  matching  stub.  Ringo  Ranger  jrivea  un  extremely 
low  itrijrir  of  radiation  for  tetter  wiirnal  coverage.  It  to 
tunable  over  a  brr>itcl  frequency  rutitft'  mid  perfectly 
mati'lunf  to  ft2  ohm  coax. 

ARX-2.       117-160  MHz.  4  lbs.,   112" 

AHX-220T  220-225  MHz>  3  lbs.,     75 
ARX-45D;  435-450  MH*.  3   lbs  ,     39 

■     [lefer«iv:e   4   wa**  dipoie- 

•*  Keftraitrd   "»   wave  whip  used  a*  (am  atandaid  by  many 
mAJtufarlurcri 

Work  full  quieting  into  more  repeot«iis  and  extend  the 
rndi us  of  your  direct  contacts  with  the  new  Kingo 
Ranger 

You  can  up  dale  your  present  AR-2  Ringo  with  the 
iifflpie  addition  of  thi>  extend**  kit  The  kit  includes 
the  phasing  network  and  nwreps.iry  element  extensions. 
The  only  mndifw-attGn*  required  are  easy  to  make  saw 
slit*  in  the  top  section  of  your  antenna, 

ARX-2K         CONVERSION  KIT 


2  METER 

ANTENNAS 
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H/GW  PERFORMANCE 
VHF  YAGIS 


■ 


3/4  ,  1-1/4,  2  MITER  REAMS 


1  br  <ii*ocbirtt  ot  comparl*nn  in  .inuilcur  vHT  I  ll>"  <  i>nsm«nir-a- 
Uona  t'uali  Cmn  T^cis  oatajfa  tmL  f^rformntur  and  ri 

hllltv  with  optimum  slit1  lor  eaiie  of  adidem^U  and  numniinj;  nl 
your  ttlfr. 
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tttm  tVaturt'ss  LncluJi.'  :i  kkloitllll  ItrtldL  Mntt'h  for  dLrvi'l  Stl  ohm 
("•M\|iil  ft'ui  wTlh  a  Blnmlurtl    IF  iCLihfe.     Alt  ck'mcol- 

tpmcoti  »t  »1  vwelengtli  bikI  tapered  tar  rEnprmnj  txuKlu^ilh. 


MvdeiNo 

A1447 

AIM  11 

A235  11 

AAJPt! 

DuBEncmon 

i  "u"" 

7»n 

Cad 

Elanawti 

7 

11 

11 

i»«*itna«h 

n 

14*' 

10. 

Vl*<#)t 

i 

6 

4 

3 

F^d,  Gan 

nd 

Hub 

13  dS 

13  d0 

F  1  Bat* 

26  dS 

2»dB 

2So5 

2fl  dS 

Fwd,  Udj*  O 

**  y' 

-t 

4? 

42 

47 

5Wa#Fm4 

1  tot 

r  i  j  1 

1  to  1 

1  io1 

VHF/UHF  BEAMS 

A50-3      S  27.50  A144-7         19.95 

A50-5  39.50  A144  11      24.95 

A50-6  5950  A430-1 1       19.95 

A5G-10        8930 


A147^ 

A147-11 

A147-20T 

A14722 

A220-7 

A220^11 

A449-6 

A  449- 11 

AFM-4D 

AFM-24D 


AMATEUR  FM 
\   1 5.95 
24,95 
47.50 

69.50 
18.95 
22,95 

I  3  b  33 

21.95 
53.50 
49.50 


ANTENNAS 

AFM^*4D  47.50 
AR-2  18.50 

AR-6  24,50 

AR-25  21,50 
AR-220  1S.50 
AR-450  18.50 
ARX^2  28.50 
ARX-2K  11.95 
ARX-220  28.50 
ARX^BO   28.50 


Send 

SASE 

for  a  reprint  of 

this  catalog! 


why  waste  watts? 


'MVJ  *JJ?l'rt*~. 


SWR-I  guards  against  power  loss 

for  $21,95 

If  you're  not  pumping  out  all  the 
power  you're  paying  for,  our  little 
SWR-1  combination  power  meter 
and  SWR  bridge  will  tell  you  so.  You 
read  forward  and  reflected  power 
simultaneously,  up  to  11)00  watts  RF 
and  1:1  to  infinity  VSVVRat  3.5to  150 
MHz, 

Got  it  all  tuned  up?  Keep  it  that 
way  with  SWR-1.  You  can  leave  il 
right  in  your  antenna  circuit, 
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DELUXE 

74  2  TK I- BAND 
MOBILE 

ANTENNA 

•  Aiitonroitcilfy  ^d] lists  to 
[Ho  par  resono;iiofi  fijl  20.  40 
and  75  rjftet&r&r 

•  Power  rated  at  5(10  Watts 
V  I  p; 

•  Includes  lyase  section,  wino- 

iii[LlLLO)t    and    whip    top    S^'fr 

lion.      74 1  Ank-nnu  $7iht)5 


JMR.  /V10BIL-E4R 

Two-way-radio  headset  with  superior  fidelity 
Electret'Capacitor  boom  microphone  and 

palm-held  talk  switch. 


ELECTRONICS 

fi  i^bbt&r&tt  a'  Cubic  C&'PO'*?10™ 


EXCLUSIVE 
DELUXE 

5-BAND  MOBILE 
45  ANTfcNNA 

•  \ll  baud  muiiuul  switching 
MtUftinu  lor  10,  l>.  It).  40 
jnd  75  meters: 

•  fowur  ra 1 1? d  J I    t  U0fl  Wtf  1 1  s 

r  i  r 

•  InduuVs  frast:  setliqp  with 
tnofcUecofl  jrnJ  si\  fqbi  whip 
top  s*vlion.  45  AntenriLi  SI  144$ 


SWAN  METERS  HELP  YOU 
GET  IT  ALLTOGETHER 

These  wattmeters  tell  you  what's  going  on. 

With  one  of  these  rrv  line  wattmeters  power  readings?  For  whatever  purpose 

vou  ll  know  If  yOU're  getting  it  all  we  ve  got  the  wattmeter  for  you.  Use 

together  an  the  time  Need  high  ae-  your  swan  credit  card.  Applications 

curacy? High  power  handling'  Peafc  at  your  dealer  or  write  to  us 


WM2000   in-line   Watt 
meter  With  Muscle  scales 
to  2000  watts   New  flat- 

response  directional  coup' 
ler  for  maximum  accuracy. 

549  95 


wmsogo  Peak-reading 
wattmeter.    Reads    RMS 

power,  then  with  the  flick 
of  a  switch,  true  peak 
power  of  vour  singie- 
sidehand  signal.  That's 
what  counts  on  5SB 

$66  35 


WM1 500  High-Accuracy1  in* 
Line  Wattmeter.  10%  full 
scale  accuracy  on  5,  50. 
soo  and  1 500  watt  scales. 
2  to  50  MHz  Forward  and 
reflected  power  use  it 
for  trouoieshooting,  too 

$6495 


ELECTRONICS 


via 


Hams  the  world  over  value  amateur  radio 
products  ftcm  Swan  Electronics.  Among  the 
most    respected    of    these    are    the    unique 


single-sideband  rigs  with  that  " special  some 
thing**  extra       lift*'  those  illustrated  here. 


SS-3WA 


swan  ss-saoA  Traf#eiveir. 

Fully  eaiid-sTiiie,  unique  broad- 
band luLiniu  en  all  live  bonds. 
and  jnficifta  VSWR  protection. 
Maintains  up  tu  1M)  Wtnltii 
P.fc.P,  input  nn  Hny  fraquem:y 
selected,  $751  &<*6 


SWAN       1.1  NEAR 

AMPI.M  iiHS  \ 
Wkrk  Tl  'iOOO  vat  t 
P  1-  P,  full  legal 
input    pmvt'T  uuil    ::l 

Lh«  \  20<>X  matching 
Cyfifwi  1200  itnii 
P.E.P,  input  power- 
house wiih  biiitt-in 
pow«t   supply,   Tb* 

U  fro  me  is  VOurs. 
SS49.il  5 


\] AHK  LI 


CYC  NET  nm%  POUT  ABLE 
LINEAR  AMPLIFIER 

Tu  tiuadruylu  lliu  Eftrtput  ul  tbja  30GB 
t.Iyjjnflt  rfff  nnvct,  HLrttjtLy  fldd  this 
malnhiTkff  unit  far  mnrfi  limn  r  kilr>- 
watj  of  power.  Complete  with  self- 
contoinod  power  supply  and  provi- 
sion for  external  ALC  this  Cygnet 
cifTara  flxfjeptionally  high  efficiency 
tmd  littwairlty. *;WE>.9& 


1290  K 


Additional  Swan  products  include:  fixed 
a  n  d  mo  bile  ante  n  ?  ia  s  ,  V  FQ  "s  /  e  lep  I i  o  n  e 
patch,  VOX,  wattmeter,  micro  phones  and 
mounting  kit  a,  An  another  extra  service, 
only  Swan  Electronics  offers  factory- 
backed  financing  to  the  amateur  radio 
community.  Visit  an  authorized  Swan 
Electronics  denier  for  complete  details  or, 
if  you  prefer,  write:        ^^ 

^5T      ELECTRONICS 

A,... 


Uuunirna  Cl'*> 


$69.95 


/MODEl 
1015-/1 


VJku4hH  Gl.-n  Conlryl- 


FOR  BROADCAST-QUALITY  TRANS- 
MISSION AND  RECEPTION  FOR  BOTH 
MOBILE  UNITS  AND  BASE  STATIONS. 

•  Boom-mounted  eke  tret -capacitor  micro- 
phone delivers  studio-quality,  undistorted 
voice  reproduction.  Variable  gain  control 
lets  you  adjust  for  optimum  modulation. 

•  Cushioned  earcup  lets  you  monitor  in 
privacy  --  no  speaker  blare  to  disturb 
others.  Blocks  out  environmental  noises, 
too.  Made  of  unbreakable  ABS  plastic. 

•  Headband  self-adjusts  for  comfortable 
wear  over  long  hours.  Spring-flex  hinge 
lets  you  slip  headset  on  and  off  with 
j u si  one  hand.  Reversible  for  right  or  left 
ear. 

•  Headset  can  be  hung  on  standard  micro- 
phone  clip. 

•  Compact  palm-held  talk  switch  lets  you 
keep  twth  hands  on  the  wheel  for  safer 
driving.  Made  of  unbreakable  ABS  plastic. 

•  Btjill  in  FET  transistor  amplifier  adapts 
microphone  output  to  any  transceiver 
impedance. 

•Compatible  with  most  two-way  radios  in- 
cluding lOchannet  CB  unite. 

•  Built-in  Velcro  pad  for  easy  mounting  of 
the  talk  switch. 

•  Made  in  U.S.A. 

SPECIFICATIONS 

Earphone  impedance 

and  type:  8  ohms,  dynamic 

Microphone  type;  Elect  ret  capacitor 

Microphone  frequency 

response:  200-6000  Hz 

Amplifier  type:  PET  transistor* 

variable  gain 

Amplifier  battery  7-volt  Mallory 
power:  TR-175 

Switching:  Relay  or  electronic 

IDEAL  FOR  EVERY  TWO-WAV  RADIO 
COMMUNICATIONS  NEED  .  .  . 

CB  operators  *  Amateur  radio  operators  • 
Pplice  and  fire  vehicles  •  Ambulances  and 
emergency  vehicles  *  Taxis  and  truckers  * 
Marine  pleasure  and  work  boats  *  Con- 
struction and  demolition  crews  *  Industri- 
al communications.  •  Security  patrols  * 
Airport  tower  and  ground  crews  *  Re- 
mote broadcast  and  TV -camera  crews  ■ 
Foresters  and  fire- watch  units  * 


ARGONAUT 

#509 


AMPLIFIER 
#405 


ARGONAUT,  MODEL  509 

Covers  ail  Amateur  bands  10-8Q  meters, 
9  MHz  crystal  filter,  2.5  kHz  bandwidth.  1.7 
shape  factor  @  6750  dB  points,  Power 
required  12-15  VDC  @  150  mA  receive,  800 
nr>A  transmit  at  rated  output.  Construction: 
atuminum  chassis,  top  and  from  panel, 
molded  plastic  end  panels.  Cream  front 
panel,  walnut  vinyl  top  and  end  trim.  Size: 
HWD  41/,"  x  13"  x7",  Weight  6  lbs. 

LINEAR  AMPLIFIER,  MODEL  405 

Covers  rill  Amateur  bands  10-80  meters. 
50    warn    output    power,    continuous   sine 


TEN-TEC 


wave.  RF  wattmeter.  SWR  meter.  Power 
required  12-15  VDC  @>  8  A,  max.  Construc- 
tion: aluminum  chassis,  top  and  front  panel, 
molded    plastic    side    panels.    Cream    front 

panel,  walnut  vinyl  top  and  end  trim.  Size; 
HWD  4VT  X  7'J  X  8".  Weight  2%  lbsr 


■    ■    ■    ■ 


Argonaut,  Model  509  . 
Linear  Amplifier.  Model  405 
Power  Supply,  Model  251 
(Will  power  both  units)    ..*.,., 
Power  Supply,  Model  210 
(Will  power  Argonaut  only) 


$329.00 
,  159  00 

,  ,  79.00 

.  .  27.50 


The  new  ultra-modern  fully  solid-state  TRITON  makes  operating  easier 
and  a  lot  more  fun,  without  the  limitations  of  vacuum  tubes, 

For  one  thing,  you  can  change  bands  with  the  flick  of  a  switch  and  no  danger 
of  off-resonance  damage.  And  no  deterioration  of  performance  with  age* 

But  that's  not  all,  A  superlative  S-pole  i-f  filter  and  less  than  2% 
audio  distortion,  transmitting  and  receiving,  makes  it  the  smoothest 
and  cleanest  signal  on  the  air. 

The  TRITON  IV  specifications  are  impeccable.  For  selectivity,  stability  and 
receiver  sensitivity.  And  it  has  features  such  as  full  CW  break-in,  pre- 
selectable  ALG,  off -set  tuning,  separate  AC  power  supply,  12  VDC  operation, 
perfectly  shaped  CW  wave  form,  built-in  SWR  bridge  and  on  and  on. 

For  new  standards  of  SSB  and  CW  communication,  write  for  full  details 
or  talk  it  over  with  your  TEN-TEC  dealer  We'd  like  to  tell  you  why  'They 


Don't  Make  *Em  Like  They  Used  To"  makes  Ham  Radio  even  more  fun. 


TRITON  IV  $699.00 

ACCESSORIES: 

Model  240  One-Sixty  Converter  ..$  97*00 

Model  244  Digital  Readout 197.00 


Model  245  CW  Filter  ... _$  25.00 

Model  24$  Noise  Blanker 20.00 

Model  2S2G  Power  Supply 9900 

Model  262G  Power  Supply  /VOX.,   129,00 


liar 


KR20-A  ELECTRONIC  KEYER 
A  fine  instrument  for  all-around  high  perfor- 
mance electronic  keying.  Paddle  actuation 
force  is  factory  adjusted  for  rythmic  smooth 
keying  Contact  adjustments  on  front. 
Weighting  factor  factory  set  for  optimum 
smoothness  and  articulation.  Over-ride 
"straight  key'f  conveniently  located  for 
emphasis,  QRS  sending  or  tune-up.  Reed 
relay  output.  Side-tone  generator  with 
adjustable  level.  Self-completing  characters. 
Plug-in  circuit  board.  For  117  VACr  50-60 
Hz  or  6  14  VDC.  Finished  in  cream  and 
walnut  vinyl.  PRICE  $67.50 

KR5  A  ELECTRONIC  KEYER 
Similar  to  KR20-A  but  ii/vithout  side-tone 
oscillator  or  AC  power  supply.  Ideal  for 
portable,  mobile  or  fixed  station.  A  great 
value  that  will  give  years  of  troublefree 
service.  Housed  in  an  attractive  case  with 
cream  front,  walnut  vtnyl  top.  For  6  14 
VDC  operation.  PRICE  $38.50 

KR1  A  DELUXE  DUAL  PADDLE 

Paddle  assembly  is  that  used  fn  the  KB50,, 
housed  in  an  attractive  formed  aluminum 
case.  PRICE  $25,00 

KR2  A  SINGLE  LEVER  PADDLE 

For    keying    conventional   "TO'*  or  discrete 


character  keyers,  as  used  jn  the  KR20-A. 

PRICE  $15.00 

KR50  ELECTRONIC  KEYER 

A  completely  automatic  electronic  keyer  fully 
adjustable  to  your  operating  style  and  preference, 
speed,  touch  and  weighting,  the  ratio  of  the  length  of 
dits  and  dahs  to  the  space  between  them.  Self-cor> 
trolled  keyer  to  transmit  your  thoughts  dearly,  articu- 
lately and  almost  effortlessly.  The  iambic  (squeeze) 
feature  allows  the  insertion  of  dits  and  dans  with 
perfect  timing. 

An  automatic  weighting  system  provides  increased 
character  to  space  rat  to  at  slower  speeds,  decreasing  as 
the  speed  is  increased,  keeping  the  balance  between 
smoothness  at  tow  speeds  and  easy  to  copy  higher 
speed.  High  intelligibility  and  rythmic  transmission  is 
maintained  at  aH  speeds,  auiomaTically. 

Memories  provided  for  both  dits  and  dahs  but  either 
may  be  defeated  by  switches  on  the  rear  panel.  Thus, 
the  KR50  may  be  operated  a*  a  full  iambic  (squeeze} 
keyer,  with  a  single  memory  or  as  a  conventional  type 
keyer.  All  characters  are  self- completing, 

PRICE  $110.00 


Memories:     Dit    and    dah.    Individual    defeat 

switches. 
Paddle  Actuation  Force:  5  50  gms 
Power    Source:     117VACH     50-60    Hz,    6-14 

VDC 
Finish:    Cream  front,   walnut  vinyl  top  and 

side  panel  trim, 
Output;    Reed  relay.  Contact  rating  1  5  VA, 

400  V.  max. 
Paddles:     Torque    drive    with     ball     bearing 

pivot. 
Side-tone:  500  H*  tone. 
Adjustable  output  to  1  volt. 
Size  HWD:  2%"  x  5Y*"  x  8&" 
Weight:  1%  lbs. 


iKir 


TEN -TEC 


SPECIFICATIONS 
Speed  Range:  6-50  w. p.m. 
Weighting    Ratio    Range:    50%   to 
classical  dit  length. 


150%    of 


KR50A 


^ 


* 


NveVikin 


Model  310-001: 
Standard  Key, 
nickel  plated  hard- 
ware, no  switch  — 
$6.65. 


Model  310-003: 
Standard  Key, 
nickel  plated  hard- 
ware, with  switch 
—  $8,25, 


Model  320-001: 
Standard  Heavy 
Duty  Key  with 
nickel  plated  hard- 
ware, no  switch  — 
$8.20. 


Model  320-003: 
Same  as  -001  ex- 
cept with  switch  — 

Jp  if.  o  £J* 


322-001 


Code  Practice 
with  Ke  y 
$18.50. 


SSK-1 
plated 
Black 
Finish 


Chrome 
-    $29.95; 

Wrinkle 
-    $23.95. 


Now  You  Can  Receive  The  Weak  Signals  With  The    ALL  NEW 


AMECO 


PREAMPLIFIER 


Model  PT-2  Lit  a  continuous  tuning  0-I6Q 
meter  I* re ■  \n:p  specifically  designed  for 
use  with  a  transceiver.  The  PT-2  com- 
bines the  features  of  the  we II* known  PT 
willi  new  soph  Estii:  sited  control  circuitry 
that  permits  it  to  be  added  to  virtually 
any  transceiver  with  No  modification. 
No   serious    ham    can    be   without   one. 


MODEL  PT-J 


Improves  sensitivity  and  signal-to-noise  ratio* 

Roost*  signals  up  to  26  dh. 

For  AM  or  $$tt. 

Bypasses  itself  automatically  when  the  transceiver  is  transmit  ting* 

FFT  amplifier  gives  superi or  cross  modulation  protection. 

Advanced  solid  -sta  t  e  circuitry .  *©"■"» 

Simple  to  install. 

Improves  immunity  to  transceiver  I'mnt-eiid  Overload  by  Use  of  its  built-in  attenuator, 

Provides  master  power  control  for  station  equipment. 


HRM  RADIO/ 

MOBILE 
COMMUNICATIONS 

^ 


THOMSON- CSF 


NPC 


ELECTRONICS 

MODEL 

NET  PRICE 

103R 

$39.95 

12V4 

$19.95 

*13  HM4 

$41.95 

600 

$20.50 

104R 

$49+95 

102 

$24.95 

12/115 

$69.95 

612 

$27.95 

108R 

$79.95 

107 

$28.95 

108RM 

$99.95 

12  HM  4 

$29-95 

109R 

$149.95 

ALSO!  Aval  la  Me  as 
13  HM  4  with  built-in 
loudspeaker. 

Output  Voltage 
Continuous  Gurrem 
Regulation 
Ripple/Noise 


MODEL  I2HM4 

NPC  2.5  Amp  Regulated  Power  Supply. 
Solid  State.  Short  Circuir  Protected. 


Low  cost  regulated  power  supply 
quietly -converts  115  volts  AC  to 
13.5  volts  DC  J-2Q0  millivolts. 

1.5  amps  conlinuous,  2,5  amps 
reg.  Ideally  suited  lor  operating 
mobile  Cfl  iranscervers  in  your 
harm  Of  office  base  station, 


TYPlCAI- 

13  5   i  SVDG 

1.5  Amp 
2.5  Amp 
S  mV  RMS 


Case.  3"  (H)  x  4"  (W)  x  5-W"  (D).  Shipping  Weight.  3  lb 


MAXIMUM 
14V  DO 


10  mV  HMS 


MODEL  107 


NPC  4  Amp  Power 

Supply,  6  Amp  Max, 

Solid  State.  Overload 

Protected 


IPO  WEE*  SUPPiV 


snub  mr 


HKi-DIL  ■  ■■:il^ 


Functions  stientiy  m  converting  115  voUs  AC  to  12  volte  DC,  4  amps 
eorrtirmtws,  6  amps  max.  Enables  anyone  to- enjoy.  CB  radio*  car  8-track 
cartFidg.fi.  cassette  player  or  car  radio  In  a  borne  or  office. 


Continuous  Current  (Full  Load) 
Output  Voltage  (No  Load) 
Output  Voltage  (Full  Lo&d} 
Filtering  Capacitor 
Ripple  {Full  Load) 
Short  Circuit  Protection 


4  Amp 

16  Vmax 
12  Vmin 
10,000  uF 
5VRMS 

Thermal  Breaker 


UJCUHlUK? 


POWER  SUPPLY 


REGULATED       os* 

(MODEL  12CB+ 
FOR   C.B 

ME  <MC/tM  V&C  *  G   *MP    Kit 


!K*Pl,ftfcl-   H*:."         ■   ' 


vri'-i    4  i|  4  A 


-•-«wy ! '  ~ 


V 


^owtP 


s*n*'**;i 


^no^^"2***1 


MODEL  103R 


NPC  4  Amp  Regulated 
Power  Supply. 
Soiid  State,  Dual 
Overload  Protection. 


,,  ,i.  ..■■  ■ 


Case :  3"  (H|  jc  W'  j  W )  x  5h  "  ( D)     5  hippi  n$  Wsig  ht:  5  I  ha 


Converts  115  veils  AC  to  13.6  volts  DC  -  200  millivolts.  Handles  2.5 
amps  continuous,  and  4  amps  ma*.  Ideally  suited  lor  applications 
where  no  hum  and  DC  stability  arc  important  such  as  CB  transmission, 
small  Ham  radio  hansmittei-,  and  high  quality  eighRrack  car  stereos 
Can  also  be  used  to  Suckle- charge  i2voSt  car  batter ies 

TVPICAL  MAXIMUM 

Output  Village  13.6  K..2VDG  136  -  3VDC 

Lin*/ Load  Refutation  20  mV  50  mV 

Ripple/ Noise  2mV  RMS  5  mV  RMS 

Transient  Response.  2Q  uSec 

Current  Continuous  5.5  Amp 

Current  Limit  +  Amp 

Current  Fold  hack  1  Amp 

Case:  3"  (Hi  x  4  v  (Wr  r  5V  |DJ.    Shipping  Weight:  4  lbs. 


MODEL  109R 


■  I  I 

■<•- 
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PHI*  I    .,■!  -  i 

.•    1     ■    '.I  '-Hi 


If- 


II   I   VM-E 


O0 

+      7 


MODEL  108RM 

NPC  12  Amp  Regulated 

Power  Supplv- 

Solid  State. 

3- Way  Protected. 

Corrent  Meter. 


This  heavy  duty  unit  quielly  converts  11&  volts  AC  to  13.6  voUs  DC 
±200  millivolts-  Santas,  corn  inugus.  12  amps  max  All  solid  state 
features  dual  cur  rem  overload  and  overvoltage  protection.  Ideally 
suited  far  operating  mobile  Ham  radio  2  meter  AM-FM-SSB  irans- 
ceivcrs  in  your  home  or  office.  Can  also  be  used  to  trickle-charge  1? 
vultcat  flatteries 


TYPICAL 

MAXIMUM 

Output  Voltage 

13.0    1.2VDC 

ia.6    i  3VDC 

Line/Load  Regulation 

20  mV 

50  mV 

Ripple/ Noise 

2/mV  RMS 

5  mV  RMS 

Transient  Response 

20  uSec 

Currant  Continuous 

S  Amp 

Cur  rani  Li  mil 

12  Amp 

Current  FoldbacK 

2.5  Amp 

Qvetvohage  Protection 

145V 

15  V 

Case:  4%"  (H]  x  7W  fW>  x  $W 

"  (D}.  Shipping  Weight 

&.5  lbs 

ALSO  AVAILABLE  AS  MODEL  10SHA 
WITHOUT  METER  AND  OVERVOLTAGE 
PROTECTION. 


NPC  25  Amp  Regulated  Power  Supply.  d-Way  Protected. 

Output  Voltage  and  Current  Meters, 

Extra  heavy-duty  unit  quietly  converts  115  volts  AC  to  13,6  volts  DC  ;■  20D 
mtlMvolls.  tQ  artips  continuous.  25  amps  max.  All  solid  stale.  Features 
dual  current  overload,  over  voltage  and  thermal  prelection.  Ideally  suited 
for  operating  mobile  Ham  radio  and  linear  amplifier  In  you*  heme  or  office. 
Excellent  bench  power  supply  lor  testing  and  servicing  oi  mobile  commu- 
nications equipment 

i  vPiCAL 

.2VDC 


Output  .Voltage 
Line/ Load  Regulation 
Ripple  Noise 
Transient.  Response 
Currant  Continuous 
Currant  Limit 
Ovprvoltaye  Protection 
Thermal  Overload 


136 
50  mV 
5  mV  RMS 
30  uSet 
10  Amp 
26  Amp 
14.5  V 

leo-T 


MAXIMUM 

i3.e  i  .aVDC 
1  do  mv 

TOmVftMS 


15  V 


Case:  4M-  (H)  x  9"  |W)  s  «•*"  (Dj,  Shipping  Weight:  1fi  tp5. 


POWER 


RnHHvATWItl 





MODEL  104R 

NPC  6  Amp  Power  Supply 
Regulated. 
Solid  State.  Dual 
Overload  Protection. 


Converts  115  volts  AC  to  13-.6  volts 
DC  1  200  millivolts  Handles  4 
amps  continuous  and  fi  amps  max. 
Ideally  suiled  Tor  applications  Wteffl 
excellent  DC  stability  is  important,  such  as  CB  traansmission.  smaJI  Nam 
radio  transmitt-Er,  and  high  quality  eight-track  car  stereos.  Can  be  used  to 
Irichle-diar-ge  12  vol!  car  batteries. 

MAXIMUM  TYPICAL 

13  6  t,2VtJC  13.0  -.3VDC 

20  mV  50  mV 

SmVRMS  SmVRMS 

20  uSec 
A  Amp 
6  Amp 
2  Amp 

iO't   Shipping  Weight'  &  lbs 


Output  Voltage 
Line/t  D^d  Re-pulat'cii 
Ripple^  Moise 
Transient  Response 
Current  Contiguous 
Current  Limit 
Current  Fold  back 

Caw:  3    "■(K).*S^:W)-*#: 


MODEL  12Ua 

IMPC  1r7  5  Amp 
Power  Supply. 

3  Amp  M&x. 

Functions  silently  in  convert- 
ing 115  vol  is  AC  to  12  volts 
DC.  Ideally  suiled  tor  most 
applications  Including  S-lrack  steie-o,  burglar  alarm,  car  radio  and 
cassette  tape  player  witbm  nowet  raring. 


Conlinuous  Current  (Full  Load] 
Oulpul  Voltage  (No  Load  J 
Output  Voltage  (Full  Load) 
Filtering  Capacitor 
Ripple  (F^H  Load) 
Short  Circuit  Protection 


1.7  5  Amp 

16  V  max 

12  V  mm 

S.OOQuF 

.4  V  RMS 

Thermal  Breaker 


Case:  3'" (HI  x4"(W>*  5'-    (Dj.  Shipping  Weighi  3  lbs 


MODEL  102 

NPC  2.5  Amp 

Power  Supply. 

4  Amp  Max.  Solid  State. 

Overload  Protected, 

Functions  silently  in  convert- 
ing 115  volts  AC  to  12 -volts 
DC-  2.5  amps  continuous,  4  amps  max,  Enables  anyone  to  eriioy  CB 
radio,  car  8-track  cartridge,  cassette  tape  player  or  car  radio  to  a  home 
or  office 

Cortliriiidus  Current  (Full  Load) 
Output  Vollage  i No  Loadh 
Output  VollHyt!  {Full  Load) 
FHlermg  Capacitor 

Ripple tNlt  LoadJ 
Short  Circuit  Protection 

Case:  3,r(M)*4^-  iw>x  51--  (Di    snipping  weight:  4  ||»c 


2.S  Amp 

16  V  max 
12  V  min 
&,G0O  uF 
.6  V  RMS 
Therm  at  Breaker 


ijHJHVHd 


jJdDC/ll?T« 


... 


WW 
5j  v«rs  Df 


M 


Oulpul  Voltage  (No  Load) 
Oorptit  Voltage  (Full  Load] 
Frequency  {No  Load) 
Frequency  {Fuli  Lead) 
Power  Continuous 
Power  Peak 
Parallel  Connection 


12  VD-C   IN 

115  V  RMS 
100  V 

SO  Hz 
64  Hz 


RMS 


1  4  V  DC    t  N 

130  VRMS 

115  V  RMS 
66  He 
62  Hz 


200W 
240W 


MRRINE  &  RV 


MODEL  12-115 


AH  Values  Are  Typical 


NPC  12-115  Solid  State  Inverter.  200  W. 

Parallel  Connection  for  Higher  Power  up  to  35Q  W. 

Converts  12  volts  DC  10  115  volts  AC  fi  60  Hz  ootput.  2Q0  watts  contin- 
uons  operation  wiih  peak  power  up  to  240  watts.  All  silicon  semi  conduc- 
tors assure  high  reliahiltiy  at  excessive,  ambient  I  emp  era  hires  The 
oulpul  voltage  is  a  square  wave.  The  inverter  is  not  recommcoderl 
where  high  transients  are  not  tolerable 

The  12-115  allows  you  to  have  AC  house  current  If)  your  boat,  car.  truck, 
camper,  house  Irailer,  or  houseboat.  Will  operate  small  household  appli- 
ances, TV.,  hand  tools,  electric  shaver,  AC  radius,  and  lights  within 
power  rating.  Built-in  overload  protection. 

Case:  *i#*  (Hf*  7V  (W)  k  5'^"  [D).  Shipping  Weight:  7  tb&. 


MODEL  612 

Model  *>1^ 
Power  Converter 

NPC  6tZ  converts  6  rail 
nepttve  ground  or  12  volt 
post  live  ground  el  ec  meal 
systems  to  12  voll  nega- 
tive ground  operation 
Provides  full  3  amp  con- 
tinuous power  The  in- 
expensive Solution  tor 
installing  car  radios,  stereo 
and  cassette  tape  players, 
in  vehicles  with  6  volt  neg- 
ative ground  or  12  voll 
posilive  ground  systems. 

Case;  2H"  (H)  *  3"  (W»  k5"<D| 

Shipping  Weight:  1  lb, 


TUFTS  radk> 


istan  3  miles         «^a 

"villi  WMHf 
PMhwrf  ' 
j.iIh|<iii 


Ski  Cmwlry 

100  mil  es 


COME  SEE  OUR  GIGANTIC  NEW  STORE! 
Plenty  of  FREE  Parking  Space 
Right  off  93  North  -  Easy  To  Get  To! 

SEE  OUR  LARGE  NEW  SHOWROOM! 
Weekdays:  9AM  to  9PM 

Saturdays:   9AM  to  6PM 

209  Mystic  Avenue  Medford  MA  02155  (617)  395-8280 


model  372  CLJPREAMP 


COAXIAL  ANTENNA  CHANGEOVER  RELAY 


Get  maximum  legal  modulation  without  dangt*  at  splatter 
5a  I  id-state  speech  preamplilier  antf  clipper  for  tjansmi  i  rer sr 
puOiic^dd«es$    sysieins.    and    tap*   r-e«wder&   need*   no 


.modal  377. 


Mode!  372  -  $27.50 


■  •ptcilicjtiom 

Input  ]inp*d*ttn 

dttpui   L  irtll 

VetrwGun 

Output  L»wr 

Powf 

su 

Connect  on 


tOO  .OQO  oh™ 

5  wnlli^hi  («  30  tfriiliitrghf 

WrfB 

$0  mirliwlti 

9-mtt  frtnntai  brtlvry.. 
Buw»  ZUE  or  tqurrllinl 

7  «, 

T  WTi-nil  nrip 


Economkca-f  and  reliable.  Can  be  operaled  from  VOX  circuit 
tor  completely  autcnTUTic  operation  or  from  PTT  O*  -iSnual 
T/fi  swdcti.  Receiver  inom  ii  SiMOmatfcail  ly  grounded  when 
lh*  relay  iS  <n  We  f/WttrTtil  position.  Wide  AC  operating 
v&l  cage  r^i^e  *nd  low  opcrat  nig  outrun  t . 


.,..%■:::■.; 


Model  377 -$17.95 


h  jp*eifi  cation  i 
POn+f  HilWH 
VSWR 
hwif  Hmiiiiumimiti 

Smppi^B  Wi^h; 


1000  mitfi  CW  L2QD0  wrttc  SSUJ 
Lbb  1han  1  15:1,  DC  in  1*0  MHz 
D  jQlf  Artip**.  4S  ICi   1  30  *oK*  At: 
UHF  Typ»  BO-239 
i-lrt-m   1/2- 
1  lb. 


UNIVERSAL  HYBRID  COUPLER  II  PHONE  PATCH 


model  3O02W  «nd  modi!  3001W. 


Connect  yom  iiano-i  io  ihe  telephone  »mes.  Fi« 
swiich-HEeclac.le  modes  give  compiele  rie.fcihihtv  'or 
paichmg  1he  nation  to  ihe  line  and  (or  Iftpe  recording  and 
ylaybac*  In  oi  from  The  liflu  or  the  station  th«  hybrid 
C^rcnii  provides  Inr  effortless  VOX  operation  n't  ttie  phone 
patch.  A  troHi-in  C^npf«Amp  speech  preainpiiiiewiimiiet 
|m  Model  3QQ2W)  increases  the  level  of  wea*.  phpne  signals 
and  also  prevsnti  ovtrpnoduianori' wnen  ihe  local  telephone 
is  used  as  ihe  station  microphone,  (The  Compreamp  also 
functions    as    a    pieainpiifier/hinirer    tfviTh    The    station 

m i rjrapriune,  it  rtBSirud.l 


BARKER  &  WILLIAMSON,  INC. 


Model  359  -  $37.50 


Model  300  2W  with  Compreamp 

^$125,00 


Model  300  1 W  without  Compreamp 

-  $85.00 


COAXIAL  SWITCHES  AND  ACCESSORIES 


■  ipsciliqsliun  i 

Input i  tram 

400  ohms 

HigiiWf 

4  Atira 

MtenQphaiM 

High  i  mpodinc*  150.000  oh™l 
if  vhaI  or  dynifnic 

Tap*  BPDordw 

4  uh™ 

Duipuftto: 
Ti*nemtR^ 

H^OQahm. 

RKHnr  SpvakAr  4  ohmi 

T«m  Awarder 

04  m^ohni 

Stim 

6-1/2"  H  7-1  AT  II" 

Stuping  WrJ^hl 

3  1/2  Ah, 

flow" 

ft.rtll  batlarv.  ttanjni  *Ufl 

«r  •quiVflHTt 

Cfl  »nifT(irl 

Hum 

Increase  your  transmitter's  efteciivfl  sprjfcrh  pewer  up  to 
tout  Timps.  Or  u!*e  il  wirti  youi  tape  recarrjfer  or  ou!>Ik. 
addrtisa  syitatm  lot  imprO(«ri  performance.  This  (wCj-yl*je, 
transrstOri^Hd  Audio  Fre3ino.li  lief/Limitv  can  be  used  wirh 
all  types,  of  IrajisfmNers,  Povvered  bv  &  lung-lastingdrv-CHli 
battery-no  emernal  oower  needed  install  wiihout  any 
wiring  changes  in  your  transmit ter.  Just  connecr  ttie 
Compreamp  l^imrten  you^  rnrtfOpton*  |  bQ^OOd-ohm 
dyfifirtPC  <y  highji mpSdance  inramicy  and  yoyr  trans^nitter'5 
mic^ciph^ne  input  conne-csar  Front-panel  focker  Switth  lets 
yoy  bypass  rhe  Cempteamp  when  ypu<  want  to 
Compression  level  is  adjustable,  too. 


•UMCitiOtiOrt* 

Inpul  lifipedirHJE 

IDO.OOOoihn* 

Inpul  Lrrtl 

5  miHiiKihs  id  VD  iTiillivcNu 

vciitiea  G«.n 

10  dB 

Oulpul  Lmnt 

60  mirtivoltt 

OulpwT  FnHHdtnM 

5D.0O0  oh  mi 

Pbwp 

5  vy ||  irnrmsK»i  butlar-v. 

Bunj«i  2UB  or  pquhnlwit 

Sin 

2-atr  h  s"  i  n/z" 

Shipping  n«lgtn 

«-i/2«, 

CcHiiHdori 

F«fmm*l  jiMp 

for  antenna  selection  and  RF  switching 

These  h>gh-4u4Nty  s^ii':rrfs  nave  sat  me  standard  fo^   ihe 
induHti'y  Iftf  years.  GsfamJc  5wi«:net  *nn  silver  afloy  »n- 
taits  and  sil^w-ptated  concJuOlufs  givii  unrrvj tcfifid  ptJrtor 
mance  and  reliability  from  audio  iruquernriet  to  ISO  MHl; 

GfliW  coaxial  swilCl^E  ar«  designed  for  iise  witti  52-  lo  7&- 
ohm  non-reac1ive  loads,  and  are  power  r^redflf  lOOQwahS 
AW,  2000  Mwalt*  SSB  Connectors  are  UHF'  lwj».  InsertJO" 
(eras  is  rrtgiigtble:,  and  VSWR  ts  le»  1han  1.?  1  up  to  150 
MHz. 


COAXIAL  SWITCH  SELECTOR  CHART 


CrosiiaH  Irifijisured  at  30  MH/j  is  -45  dB  between  *djr*i.wir 
-.'iiirlflisfind  -6(1  d&  u*r*ften  aliftrnate  fwjtlets. 

Models,  are  avarlable  lor  desk,  wall,  or  panel  mourning,  and 
witn  or  without  protective  grounding  □!  inactive  ogipuH. 
iRadiat  <sirJe-frioymed)  connector  inoiijils  can  be  en  her  wall 
o*  panel  mounted,  a-xiaii  (backpi*teTriountedf  connector 
models  are  1  or  oanel  mounting  only,  save  panel  space. 

Use  the  selector  chart  below  to  choose  ihe  models  you 
need. 


MmtotsSOG 


M»d4GB6 


PRICE 

Outputs 

Connector 

Placement 

Mdumlino^ 

Automate 
Grounding 

Dial 
Plate 

Model 

Panel 

Wall 

Desk 

Remarks 

375 

18.95 

6 

Axial 

X 

X 

Supplied 

PftOTAX  switch.  Grounds  all  except  selected 
output  circuit, 

376 

18.95 

5 

Radial 

X 

X 

X 

Supoited 

PFrOTAX  switch.  Ground-s  all  except  selected 
c-utput  circtirt.  St  )tth  switch  .position  grounds 
Jiti  Outputs. 

550A 

14.00 

5 

Radial 

X 

X 

DP-b 

5®0A^ 

12.50 

2 

Radial 

X 

X 

DP -2 

5B1A 

17,50 

2 

Radial 

* 

X 

1 

DP-2 

Special  2-poie,  ^-position  switch  us«d  to 

switch  anv  RF  device  m  or-  out  of  series 
fonnatnon  m  h  coaxial  line  See  ti^u<e  (uver'] 

556 

.95 

— 

— 

X 

— 

Bracket  onlvf  for  wall  mounting  ot  radial 
connectpr  switches 

590 

17.95 

5 

Axhal 

X 

\3P-5 

590G 

17.95 

& 

Axial 

K 

X 

Supplied 

Grounds  all  except  selected  oulpul  circuit. 

532 

16.50 

2 

1 

Axial 

K 

DP.  2 

595 

18.50 

€ 

In-Mne 

X 

X 

X 

Grounds  all  except  selected  output  circuit. 

Model  592 


Model  376 


JVbdd560A  2 


Shortly  after  arriving  in 
the  Phoenix  area,  I 
acquired  the  means  (a  Ma  Bell 
pad)  to  use  our  autopatch. 
Shortly  thereafter,  having 
narrowly  missed  a  little  old 
lady  while  I  was  attempting 
to  make  a  call  on  the  patch 
and  drive  at  the  same  time,  1 
decided  that  an  automatic 
dialer  for  commonly  used 
numbers  would  be  handy. 

[  had  surplus  512  bit  TTL 
PROMs  on  hand  which 
seemed  perfectly  suited  for 
the  job,  I  started  the  design 
job  about  a  year  ago  and, 
within  a  couple  of  weeks,  had 
everything  up  to  the  actual 
tone  generator  working  satis- 
factorily. At  that  time  there 
were  only  about  two  options 
available  for  tone  generation: 
one  was  a  hybrid  chip  selling 
for  close  to  $30  and  another 
was  the  566  PLL  function 
generators.  For  size  and 
economy  reasons  1  chose  the 
5  66  route.  After  several 
weeks  of  less  than  spectacular 
success  attempting  to  switch 
the  566s  with  TTL  logic  and 
maintain  tone  frequencies,  I 
shelved  the  project  and  sub- 
sequently forgot  about  it. 
Motorola  introduced  a  touch- 
tone  generator  in  their  CMOS 
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William  J,  Hosking  W7JSW 
8626  E.  Clarendon 
Scottsdale  AZ  85251 


Drive  More  Safely 
with  a  Mobile  Dialer 


-  -  hold  4  or  8  phone  numbers 

in  a  PROM 


tine,  the  MCI 4410,  which 
shows  great  promise.  The 
tone  switching  can  be  CMOS, 


u 


TTL,  or  just  plain  switches, 
and  the  output  is  approxi- 
mately a  sine  wave.  As  soon 
as  I  got  my  hands  on  one  of 
the  chips,  I  pulled  my  auto- 
matic dialer  off  the  shelf, 
ripped  the  566s  out,  and 
wired  in  the  14410,  It 
worked  perfectly  the  first 
time. 


Memory  Arrangement 

Since  I  had  the  512  bit 
memories  available,  I  had 
plenty  of  room  to  use  a 
simple  code.  The  basic  memo- 
ry is  organized  as  64  bytes, 
each  eight,  bits  long,  I  stored 
each  digit  of  a  telephone 
number  in  a  byte  location  as 
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/,  Programming  and  coding  for  the  four  number  dialer.  Fig.  2.  Programming  and  coding  for  the  eight  number  dialer. 
Also  shown  is  a  sample  program  for  the  phone  number  Also  shown  is  a  sample  program  for  the  phone  number 
987-6543.  987-6543. 


102 


a  combination  of  a  row  and  a 
column  bit.  An  example  of 
the  coding  is  shown  in  Fig.  1. 
Each  phone  number  requires 
seven  digits  (seven  bytes)  and, 
since  the  memory  breaks 
down  conveniently  into 
address  groups  of  eight  bytes, 
that  is  the  way  1  programmed 
it.  This  approach  allowed 
eight  phone  numbers  to  be 
stored  in  a  512  bit  memory 
and  be  selected  with  a  BCD 
code. 

A  perusal  of  the  surplus 
ads  shows  that  512  bit 
PROMs  are  not  readily  avail- 
able but  256  bit  ones  are  — 
and  they  are  reasonably 
priced  (around  $5),  The 
drawback*  of  course,  is  that  a 
memory  of  half  the  size  can 
only  store  half  as  many 
numbers  (four),  In  order  to 
store  more  telephone  num- 
bers in  a  smaller  memory,  a 
more  complex  coding  system 
is  necessary. 

A  scheme  I  developed  later 
to  achieve  the  higher  density 
coding  is  shown  in  Fig.  2. 
Using  this  coding,  a  phone 
number  would  be  stored  in 
the  first  four  bits  of  seven 
bytes  and  another  phone 
number  in  the  last  four  bits 
of  the  same  seven  bytes,  A 
data  selector  chip  selects 
which  four  bits  out  of  each 
byte  are  to  be  used.  With  this 
scheme  the  first  Four  tele- 
phone numbers  are  stored  in 
bits  B0-B3  of  words  0 
through  31  and  the  second 
four  stored  in  bits  B4-B7  of 
the  same  bytes. 

Circuits 

Circuits  for  the  four 
number  and  eight  number 
units  are  shown  in  Figs.  3  and 
4  respectively.  Everything  up 
to  the  output  of  the  memory 
is  the  same  for  both  units. 

A  7400  gate  is  cross- 
connected  as  a  start/stop 
flrp-flop.  When  the  start 
button  is  pushed,  it  sets  the 
F-F,  which  starts  the  555 
clock  generator-  "The  clock 
generator  feeds  a  7493 
counter  and  a  74121  mono- 
stable  through  an  inverter. 
The  counter  counts  the  clock 
pulses  and  puts  out  a  binary 
address  to  the  memory.  For 
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Fig4  3t  Schematic  diagram  of  the  four  number  automatic  dialer. 


each  clock  pulse,  the  mono- 
stable  puts  out  a  pulse  which 
gates  the  selected  tones  on 
for  a  short  period*  The 
inverter  after  the  clock  causes 
the  gating  to  start  with 
address  position  A1  instead 
of  ACL  This  allows  time  for 
your  transmitter  and  the 
repeater  receiver  to  be  fully 
on  before  the  first  tone 
comes  along.  The  outputs  of 
the  counter  are  decoded  with 


a  7411  gate  whose  output 
stops  the  start/stop  F-F  when 
a  count  of  seven  is  reached. 
The  twQ  remaining  memory 
address  inputs  are  selected  by 
a  BCD  coded  switch. 

For  the  four  number 
mode!  the  memory  outputs 
go  through  NAND  gates  to 
the  tone  generator.  The 
monostable  strobes  the 
NAND  gates,  letting  the 
selected     row    and     column 


information  through. 

For  the  eight  number 
model,  the  memory  outputs 
feed  a  74157  data  selector 
which  selects  outputs  B0-B3 
or  B4-B7,  depending  on  the 
select  input  from  the  BCD 
switch.  In  this  version  the 
data  strobing  is  done  with  the 
74157  instead  of  with  the 
NAND  gates.  The  NAND 
gates  and  an  added  7404  hex 
inverter    are    now    used    to 
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Fig,  4,  Schematic  diagram  of  the  eight  number  automatic  dialer. 
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Fig.  5,  Schematic  of  the  added  switches  for  access/disconnect 
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decode  the  74157  outputs  to 
give  proper  row  and  column 
inputs  to  the  tone  generator. 

In  both  cases  the  NAND 
gate  outputs  put  a  logic  low 
on  the  appropriate  row  and 
column  inputs  of  the 
MCI  4410  to  produce  the 
desired  tones.  The  output  of 
the  tone  generator  is  filtered 
and  buffered,  and  a  level 
control  provided.  My  sche- 
matics show  a  high  value  of 
series  resistor,  since  most  of 
my  radios  have  a  high  imped- 
ance input. 

Pin  7  of  the  14410  is  a 
pulsed  logic  output  which  is 
used  to  trigger  a  14528 
monostable  which,  through  a 
Darlington  transistor,  operates 
the  transmitter  PTT  line*  The 
delay  on  the  PTT  line  with 
the  parts  shown  is  about  one 
second.  Capacitor  Cy  can  be 


varied    to    change   the    hold 
time. 

In  both  Figs.  3  and  4  the 
BCD  switch  is  shown  wired 
for  complemented  outputs. 
This  means  that  a  switch  is 
open  when  selected  rather 
than  closed  when  selected.  If 
a  complement  output  is  not 
available,  the  4.7k  resistors 
must  be  changed  to  470fi 
and  connected  to  ground 
instead  of  +5.  Also,  the 
common  then  connects  to  +5 
instead  of  ground. 

All  of  the  above  takes  care 
of  the  actual  phone  number 
once  the  patch  is  accessed, 
but  in  our  case  it  takes  a 
"*"  to  access  and  a  <(  #  M  to 
disconnect  the  autopatch.  To 
do  this  I  added  two  push- 
buttons and  4  diodes  to 
directly  turn  on  the  proper 
row  and  column  tones.  The 
connections  I  made  for  this 
purpose  are  shown  in  Fig.  5. 
Not  shown  is  an  LM309K  5 
volt  regulator  I  use  to  provide 
the  five  volts  from  the  1 2  volt 
line. 
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THESE  CONNECTIONS 
ARE  IN  ADDITION  TO 
THE  CONNECTIONS  TO 
THE    7400  GATES 


Fig,   6r   Connections  for  adding  a  touch  switch  such  as  the 
Chromerics  ER-27623  or  ER-21611  to  the  dialer. 


Operation 

Operation  is  simple,  I  used 
a  BCD  coded  thumbwheel 
switch  for  the  number  selec- 
tion. I  select  the  number, 
push  the  access  button  and, 
when  I  get  the  dial  tone,  push 
the  start  button* 

Conclusion 

The  circuit  works  per- 
fectiy  as  is  and  the  current 
drain  isn't  excessive.  It  seems 
a  shame  to  use  CMOS  devices 
(14410,  14528)  with  the 
power  hungry  TTL  devices, 
but  one  must  use  what  is  in 
the  junk  box.  I  expect  PI  I 
build  one  using  CMOS  soon, 
although  a  memory  might  be 
a  problem.  A  Friend  suggested 
a  RAM  instead  of  the  PROM, 
since  the  field  PROMs,  once 
programmed,  contain  the 
same  in  tor  mat  ion  forever. 
Although  the  RAM  would 
allow  reprogramming,  it 
would  also  require  a  con- 
tinuous  power  supply,  how- 


ever small,  to  maintain 
memory.  Anyway,  it's  some- 
thing to  consider. 

To  make  the  unit  more 
versatile,  a  switch  such  as  the 
Chromerics  ER-21623  or 
ER-21611  could  be  wired  in 
the  way  I  did  with  the 
access/ disconnect  push- 
buttons, to  allow  the  unit  to 
function  as  a  normal  touch- 
tone  pad.  The  connection  is 
shown  in  Fig.  6,  If  this  is 
done>  the  switches  of  Fig.  5 
are  not  needed, 

I  didn't  include  program- 
ming information  on  the 
PROM,  as  it  is  fairly  readily 
available.  However,  I'll  be 
glad  to  help  anyone  having 
trouble  finding  information 
(SASE  please,  though).  ■ 
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B1KDK 


NEW! 
FM144-10SXRII 

All  Solid  State-PLL  digital  synthesized  —  No  Crystals  to  buy!  5KHz  steps  —  144-149 
MHz-LED  digital  readout. 

•  5WIHz  Band  Coverage  —  1000  Channels  (instead  of  the  usual  2MHz  to  4MHz  — 
400  to  800  Channels)  •  Priority  Channel  •  Audio  Output  4  Watts  •  15  Watts  Output 

•  Unequaled  Receiver  Sensitivity  and  Selectivity  —  15  POLE  FILTER,  MONOLITHIC 
CRYSTAL  FILTER  AND  AUTOMATIC  TUNED  RECEIVER  FRONT  END  -  COMPARE!! 

•  Superb  Engineering  and  Superior  Commercial  Avionics  Grade  Quality  and  Con- 
struction Second  to  None  at  ANY  PRICE. 


•FREQUENCY RANGE;  Receive:  144.00 to  148.995  MHz, 
5KHz  steps  (1000  channels)  Transmit:  144.00  to 
147.995  MHz,  SKHz  steps  (1000. channels). 

•FULL  DIGITAL  READOUT:  St*  easy  to  read  LED  digits 
provide  direct  frequency  readout  assuring  accurate 
and  simple  selection  of  operating  frequency 

•AIRCRAFT  TYPE  FREQUENCY  SELECTOR:  Large  and 
small  coaxiaily  mounted  knobs  select  lOOKHz  and 
lOKHz  steps  respectively.  Switches  click-stopped  with 
a  home  position  facilitate  frequency  changing  without 
need  to  view  LED  S  while  dnvmg  and  provides  (he 
sightless  amateur  with  full  Braille  dial  as  standard 
equipment 

*  FULL  AUTOMATIC  TUNING  OF  RECEIVER  FRONT  END: 
DC  output  of  PLL  fed  to  varactor  diodes  in  alt  front 
end  R  F  tuned  circuits  provides  full  sensitivity  and 
optimum  intermediation  rejection  over  the  entire 
band  No  other  amateur  unit  at  any  price  has  this 
feature  which  is  found  in  only  the  most  sophisticated 
and  expensive  aircraft  and  commercial  transceivers. 

•TRUE  FM:  Not  phase  modulation  -  for  superb  em 
phasized  fti-ft  audio  quality  second  to  none 

*  FULLY  REGULATED  INTEGRAL  POWER  SUPPLIES: 
Operating  voltage  for  all  circuits,  i  fc,,  12v,  9v  and 
5v  have  independently  regulated  supplies.  12v  regu 
lator  effective  in  keeping  engine  alternator  noises 
out  and  protects  final  transistor  from  overload. 


•  MONITOR  LAMPS:  2  LEO'S  on  front  panel  indicate 
(1)  incoming  signal  channel  busy,  and  (2)  un  lock 
condition  of  phase  locked  loop 
-  DUPLEX  FREQUENCY  OFFSET:  GQQKHz  plus  or  minus. 
SKHz  steps.  Plus  simplex,  any  frequency. 
MODULAR  COMMERCIAL  GRADE  CONSTRUCTION:  6 
unitized  modules  eliminate  stray  coupling  and  facili- 
tate ease  of  maintenance. 

ACCESSORY  SOCKET:  Fully  vmed  for  touch  tone, 
phone  patch,  and  other  accessories. 
RECEIVE:   25  uv  sensitivity.  15  pole  filter  as  well  as 
monolithic  crystal  filter  and  automatic  tuned  LC 
circuits  provide  superior  skirt  selectivity 
AUDIO  OUTPUT:  4  WATTS 
HIGH/LOW  POWER  OUTPUT:  15  watts  and  1  watt, 
switch  selected.   Low  power   may  be  adjusted 
anywhere  between  1  watt  and  15  watts,  fully  protected. 
PRIORITY  CHANNEL:  Instant  selection  by  front  panel 
switch.  Diode  matrix  may  be  owner  re  programmed 
to  any  frequency  (146.52  provided) 
DUAL  METER;  Provides    S'   reading  on  receive  and 
power  out  on  transmit 
OTHER  FEATURES: 

Dynamic  microphone,  mobile  mount,  external  speaker 
tack,  and  much.  much,  more  Size  24  x  %h  x  7% 
All  cords,  plugs,  fuses,  mobile  mount,  microphone 
hanger,  etc.,  included.  Built  in  speaker.  Weight:  5  lbs. 
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Manufactured  by  one  of  the  world's  most  distinguished  Avionics  manufacturers,  Kyokuto  Denshi  Kaisha,  Ltd. 

First  in  the  world  with  an  all  solid  state  2  meter  FM  transceiver. 
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Vol,  I 

COMPONENT 

TESTERS 

Just  out  is  Vol- 
ume I  of  the  73  Test 
Equj  p  me  n  t  Library 
* . »  how  to  build 
transistor  testers 
(eic^it  of  'em},  diode 
testers  (3)t  IC  test- 
ers {3)>  voltmeters  and  TVTMs  (9),  ohm* 
meters  (S  different  kinds),  inductance  (3), 
capacity  (9)„  Q  measurement,  crystal  check- 
ing (6),  temperature  (2),  aural  meters  for 
the  blind  (3)  and  all  sorts  of  miscellaneous 
data  on  meters  .  .  .  using  them,  making  them 
more  versatile,  making  standards,  things  like 
that.  Invaluable  book,  ridiculously  low 
priced. 

Test  Equipment  Library,  Vol.  lt  Component 
Testers.  $4.95 


MEW 


Vol,  II 

Audio  Frequency  Testers 

HOW'S      YOUR      SPEECH      POWER? 
YOUR  SHIFT?  YOUR  SYNC? 

You  can  find  out  easily  with  a  little  time 
and  a  junk  box  full  of  parts.  It's  all  right 
there  in  the  new  Volume  II  of  the  73  Test 
Equipment  Library  .  .  ,  Audio  Frequency 
Testers  .  .  .  jam  packed  full  of  all  kinds  of 
audio  frequency  test  equipment.  So  if 
you're  into  SSBf  RTTY,  SSTV,  etc.,  this 
book  is  a  must  for  you  «  .  .  good  book  for 
hi-fi  addicts  and  experimenters  too! 
Test  Equipment  library  VoL  II T  Audio 
Frequency  Testers-  $4.95 


Vol.  Ill 

Radio  Frequency  Testers 

.  Radio  frequency  waves  are  the  common 
denominator  of  Amateur  Radio  so  here  is  a 
book  for  ail  hams.  No  matter  what  your 
specific  interest,  such  items  as  SWR,  anten- 
na impedance,  tine  impedance,  RF  output 
and  field  strength  should  interest  you.  This 
book  not  only  gives  detailed  instructions  on 
testing  these  items  but  includes  sections  on 
signal  generators,  crystal  calibrators,  grid  dip 
oscillators ,  noise  generators,  dummy  loads 
and  much  more.  It's  a  must  for  all  up-to- 
date  shacks. 

Test  Equipment  Library,  Vol.  Ill,  Radio 
Frequency  Testers.  $4.95 
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Ever  wonder  how  the  heck  to  put  that  BNC  connector  together?  What  coax  is  right 
for  UHF  applications?  For  a  20  meter  beam?  And  what  about  attentuation, 
impedance,  cable  capacitance,  velocity  factor,  power  ratings,  phase  temperature, 
and  shielding  properties?  All  that  and  more  is  in  73*%  Coax  Handbook,  a  reference 
guide  just  full  of  diagrams,  charts,  and  photographs  designed  to  make  your  antenna 
system  perform.  A  hundred  pages  of  great  reference  material  . .  .  originally  priced  at 
S3  .  .  .  now  available  from  73  for  $1.50  .  ,..  while  the  supply  lasts.  The  Coax 
Handbook  . «  .  a  reference  guide  no  amateur  can  afford  to  be  without. 


$1.50! 
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C&S  MARKETING  ASSOCIATES 


If  you  are  PLANNING  TO  PURCHASE  A  NEW  TRANSCEIVER,  why  not  GET  THE  BEST?  You  should  give 
serious  consideration  to  the  new  Hy-Gain  3750  Transceiver.  With  it  you  can  expect  superior  performance  that  will  surpass 
the  demands  of  even  the  most  experienced  amateur. 

The  advantages  of  the  new  3750  are  many.  For  starters,  more  operating  frequencies  to  choose  from  means  more 
operating  fun  for  the  serious  radio  amateur.  With  160  meters  fast  becoming  the  favorite  of  more  operators  each  day,  the 
addition  of  this  band  to  your  shack  can  only  add  to  your  enjoyment  of  your  favorite  hobby.  Not  only  more  frequencies, 
but  also  the  greater  accuracy  of  the  digital  readout  make  operating  the  3750  a  real  pleasure.  With  readout  to  100  Hz  and 
WWV  receive  for  calibration,  you  always  know  exactly  where  you  are.  As  an  added  bonus,  there  is  also  a  memory  circuit 
which  will  allow  you  to  return  to  an  interesting  spot  on  the  band  without  writing  down  the  frequency.  With  the  optional 
3855  VFO  you  can  split  TX/RX  frequencies  for  operating  DX.  The  3855  also  has  provision  for  adding  up  to  seven  crystal 
controlled  channels. 

The  3750  is  a  pleasure  to  operate,  but  it  is  a  dream  to  listen  to.  You  will  never  again  be  annoyed  by  the  roar  of  a 
cooling  fan.  The  three  tubes  are  cooled  by  a  fan  that  is  not  only  whisper  quiet,  but  is  afso  standard  equipment.  And,  you 
can  forget  about  image  and  spurious  response  problems  thanks  to  the  narrow  band  SSB  crystal  filter  in  the  first  i-f. 
Intermodulation  and  cross  modulation  performance  are  enhanced  through  the  use  of  dual-gate  MOS  FETs  at  all  critical  rf 
amplifier  and  mixer  stages.  To  help  cut  down  the  strength  of  the  OM  using  the  California  kW,  a  handy  rf  attenuator  is 
included.  For  CW  operators,  the  selectivity  is  -6  dB  @  400  Hz  and  -66  dB  @  1 .8  kHz. 

The  same  high  standard  of  performance  is  found  in  the  Transmitter  section!  Average  power  output  is  kept  at  a  high 
level  through  the  use  of  an  audio  compression  circuit  and  automatic  level  control.  The  microphone  compression  circuit 
gives  20  dB  of  audio  compression  and  the  ALC  provides  an  additional  20  dB  to  prevent  "flat  topping"  and  transmitted 
adjacent  channel  splatter.  To  help  reduce  the  QRN  from  the  neighbors  over  the  subject  of  TV  I,  a  low  pass  filter  is  included 
in  the  output  state.  Speaking  of  the  output  stage,  it  uses  two  specially  developed  S-2002  tubes  for  high  peak  power  output 
with  maximum  plate  dissipation  characteristics.  The  VFO  section  of  the  3750  delivers  an  exceptionally  stable  signal.  Drift 
is  less  than  500  Hz  from  turn-on  to  10  minutes  and  less  than  100  Hz  after  a  30  minute  warm-up. 

Other  features  include  a  noise  blanker,  VOX,  and  side-tone  circuits.  All  stages  have  been  by-passed  and  tightly  sealed 
to  improve  performance  and  reduce  internally  generated  "birdies"  to  the  minimum  possible. 

The  advanced  features  of  the  HY-GAIN  3750  make  it  quiet  a  bargain  at  only  $1895.00.  For  more  information,  or  to 
place  an  order,  call  TOLL  FREE  800-251-6771.  In  Tennessee,  call  800-262-6706.  Master  Charge  and  BankAmericard  are 
welcome. 


C&S  MARKETING  ASSOCIATES 


P.  O.  Box  1 65 

Algood  TN  38501 

Call  Toll  Free  800-251-6771 

In  Tennessee  call  800-262-6706 


Editor: 

Robert  Baker  WB2GFE 
75  Windsor  Dr. 
Atco  NJ  08004 


ARRL  OX  COMPETITION 

Phone 

Starts;  0001  GMT  Saturday, 

February  5 

Ends:  2359  GMT  Sunday, 

February  6 

Starts:  0001  GMT  Saturday. 

March  5 

Ends:  2359  GMT  Sunday, 

March  6 

CW 

Starts:  0001  GMT  Saturday, 

February  19 

Ends:  2359  GMT  Sunday. 

February  20 

Start*:  0001  GMT  Saturday, 

March  19 

Ends:  2359  GMT 

Sunday.  March  20 


These  rules  were  taken  from  last 
year's  contest.  Please  check  the 
December  Issue  of  QST  for  complete 
rules  and  any  last  minute  changes. 

Briefly*  the  rules  are  as  follows:  All 
fixed  station  amateurs,  worldwide,  are 
invited  to  participate.  All  amateurs  in 
the  48  stales  and  Canada  will  try  to 
work  as  many  stations  in  other  parts 
of  the  world  as  possible.  All  other 
stations  will  work  only  W/VE  stations. 
Entries  may  be  in  either  the  CW  or 
phone  section;  each  is  scored  indep< 
dently.  Entries  are  further  classified  as 
single  or  multiple  operator  stations. 
Single  transmitter  multi  operator  sta- 
tions will  be  recognized  as  a  distinct 
category  from  multi  transmitter; 
multi -operator  stations,  Two  trans- 
mitters on  the  band  at  the  same  time 
are  prohibited.  Single  operator  sta- 
tions may  enter  in  either  the  all  band, 
high   band,   or   low  band   categories- 


High  band  is  20,  15  and  10  meters, 
while  tow  band  is  160,  30  and  40 
meters.  Operating  on  a  band  not 
allowed  in  your  class  is  permitted  but 
those  points  will  not  be  counted 
toward  your  total  score.  Crossband 
and  crossmode  contacts  are  not  al- 
lowed. 

EXCHANGE; 

W/VE  stations  will  send  RSfT}  and 
state  or  province.  All  others  send 
RSm  and  power.  KH6  and  KL7  are 
considered  OX. 

SCORfNG: 

Score  3  points  lor  each  completed 
QSO*  Each  station  may  be  worked 
once  on  each  band  on  each  mode  for 
contact  and  multiplier  credit.  Final 
score  is  the  total  number  of  QSO 
points  times  the  total  number  of 
countries  on  each  band  (for  W/VE 
stations},  or  the  total  number  of 
continental  states  plus  VE/VO  li- 
censing areas  worked  on  each  band 
(forDXK 

AWARDS: 

A  plaque  will  be  awarded  to  the 
highest  single  operator  DX  phone  and 
CW  station  (non-W/VE)  in  each  con 
tinent,  On  both  phone  and  CW,  a 
certificate  will  be  awarded  to  the 
highest  scoring  station  in  each  cate- 
gory and  classification  in  KL7,  KH6, 
each  ARRL  section,  and  each  country 
where  a  valid  entry  is  received.  Also,  a 
certificate  will  be  awarded  to  each 
no  n -country  winner  DX  entrant 
making  1000  or  more  QSOs  on  either 
mode.  ARRL-affiliated  clubs  may  also 
participate  in  club  competition  as 
described  in  QST. 


Jan  22    23 
Fab  5  -  6 
Feb  5-  13 
Feb  11  -13 
Feb  12  ■  13 
Feb  19  ■  20 
Feb  19    20 
Mar  5  -  6 
Mar  5  -  6 
Mar13 
Mar  19    20 
Mar  26  -  27 
Mar  26  -  28 
Apr  12 -13 
Apr  16    17 
Apr  23    24 
Apr  26    27 
Juno  11  *  12 
June  13  ■  19 
June  25    26 
July  2  -  3 
July  4 
July  9-  ID 


CD  Party  -  Phone 

ARRL  DX  Contest  -  Phone 

ARRL  Novice  Roundup 

QCWA  QSO  Party 

10  10  Net  Winter  QSO  Party 

ARRL  DX  Contest  -  CW 

YLRL  YL-OM  Contest  -  Phone 

ARRL  DX  Contest  -  Phone 

YLRL  YL-OM  Contest  -  CW 

South  Dakota  State  QSO  Party 

ARRL  DX  Contest  -  CW 

CQ  Worldwide  WPX  SSB  Contest 

BARTG  Spring  RTTY  Contest 

YLRL  DX  YL  to  Stateside  YL  Contest  -  CW 

CD  Party  -  CW 

CD  Party  -  Phone 

YLRL  DX-YL  to  Stateside  YL  Contest  -  Phone 

ARRL  VHF  QSO  Party 

WVA  QSO  Party 

ARRL  Field  Day 

QRP  Summer  Contest 

ARRL  Straight  Key  Night 

Bicentennial  Celebration  Plus  One  {ARRL) 


Included  are  a  few  late  comers  from  overseas  and  the  official  dates  for 
ARRL  contests. 


LOGS: 

A  summary  sheet;  log  sheets,  and 
DX  check  off  sheet  for  each  band 
used  is  required  from  all  W/VE 
entries.  DX  entries  must  submit  log 
sheets  and  a  summary  sheet.  Separate 
logs,  summaries,  and  check  sheets  are 
required  for  each  mode  used  from  all 
entries  {no  check  sheets  for  DX)  Logs 
and  forms  are  available  from  ARRL, 
225  Mam  St.,  Newmgton  CT  061 T 1. 


ARRL  NOVICE  ROUNDUP 

Starts:  0001  GMT  Saturday, 

February  5 

Ends:  2359  GMT  Sunday, 

February  13 

The  contest  is  open  to  all  amateurs 
in  any  ARRL  section.  Operating  time 
must  not  exceed  30  hours  total  during 
the  9  day  period  while  off  periods 
may  oot  be  less  than  1 5  minutes  at  a 
time.  Times  on  and  off  must  be 
entered  in  your  log,  Crossband  con- 
tacts are  not  allowed.  Novices  may 
work  anyone  while  non  Novices  must 
work  Novices  only.  Each  station  may 
be  worked  only  once  regardless  of 
band* 
EXCHANGE: 

RST  and  ARRL  section. 
SCORfNG: 

Each  completed  OSO  counts  one 
point.  The  total  multiplier  is  the 
number  of  ARRL  sections  and  foreign 
countries  worked.  VE8  counts  as  a 
separate  section.  The  final  score  is  the 
number  of  QSO  points  plus  your 
ARRL  code  proficiency  credit  (15 
wpm  =  15  ptsj  times  the  total  multi- 
plier. 
AWARDS: 

Certificates  will  be  awarded  to  the 
highest  scoring  Novice  in  each  ARRL 
section.  Multi  operator  or  higher  class 
licensees  are  not  eligible  for  awards, 
but  the  top  ten  scores  will  be  listed  in 
the  results. 
LOGS: 

Use  official  ARRL  forms  available 
from:  ARRL,  225  Main  St.,  Newing- 
ton  CT  06111.  All  entries  should  be 
sent  to  this  same  address. 

Please  check  the  January  issue  of 
QST  for  any  last  minute  changes  in 
rules  or  operating  times, 

QCWA  QSO  PARTY 
Starts:  2300  GMT  Friday, 

February  11 
Ends:  2300  GMT  Sunday. 
February  13 
Every  contact  with  another  QCWA 
member   will   count;  contest  is  only 
open  to  members.  Briefly  the  rules  are 
as  follows. 
EXCHANGE: 

QSO  number,  QTH  {state,  province, 
or     country},     name,     and     QCWA 
membership  number. 
SCORING: 

Each  contact  with  another  QCWA 
member  counts  1  point.  Any  foreign 
QCWA     member     except     Canada, 


Mexico,  and  US  possessions  count  6 
points  per  QCWA  QSO  outside  their 
own  country .  Count  a  multiplier  of  1 
for  each  state,  province,  US  posses- 
sion, country,  or  political  sub-division 
designated  by  a  cailsign  prefix.  Pinal 
score  is  QSO  points  times  multiplier  as 
usua*.  A  contact  with  the  QCWA 
memorial  station  W  2  MM/6  counts  for 
2  points.  Each  station  may  be  worked 
only  once  regardless  of  band  or  mode. 
FREQUENCIES: 

Phone  -  1805-1825.  3940-3960, 
72  40- 7  260.  1424  0-14250. 
14  280-14300,  21340-21360, 
2864028660. 

CW  -  1805-1825.  354fr  3560, 
70  4  0  7060.  14040  14060, 
21040-21060,  28040-28060. 

Contacts  made  on  net  frequencies 
are  not  valid ' 
LOGS: 

Identify  each  sheet  with  name,  call, 
QCWA  number,  address,  city,  state, 
and  zip.  Number  pages  and  staple 
them  together.  Logs  should  show  all 
exchange  info  plus  band,  mode.  time, 
date,  and  duplicate  check  columns  at 
right.  Compute  score  and  include  with 
logs.  Logs  must  be  mailed  not  later 
than  February  20th  to:  Ralph 
Cabaniltas,  Jr.  W6IL,  2359  Creston 
Dr.,  Hollywood  CA  90068. 


TEN-TEN  NET 

WINTER  QSO  PARTY 

Starts:  0000  GMT  Saturday, 

February  12 

Ends:  2400  GMT  Sunday. 

February  13 

The  contest  is  sponsored  by  the 
Ten-Ten  International  Net  of  South- 
em  California,  Inc.,  and  is  open  to  all 
amateurs  —  but  only  10  10  members 
are  eligible  for  awards.  All  contacts 
must  be  made  on  10  meters,  any 
mode,  and  a  station  may  be  counted 
only  once. 
EXCHANGE: 

Name,  OTH,  and  10-10  number, 
SCORING: 

1  point  for  each  contact  plus  1 
point  if  with  a  10-10  member.  Maxi- 
mum of  2  points  for  any  one  contact. 
LOGS: 

Logs  should  include  date  and  time 
of  each  contact  as  well  as  the  required 
exchange  information. 
AWARDS  (for  W-W  members  only h 

Certificates  to  first  and  second 
place  winners  m  each  US  district, 
Alaska,  Hawaii;  each  VE  district; 
Central  America  and  Caribbean;  South 
America;  Europe;  Africa  and  South 
Atlantic;  Asia  and  Northern  Pacific. 
Australia,  New  Zealand  and  South 
Pacific.  Send  togs  to  Grace  Ountap 
K5MRU,  Box  445.  La  Feria  T5C 
75559.  by  March  31,  For  complete 
results,  see  the  tO-W  Net  Summer 
Bulletin.  To  become  a  10-10  member, 
work  any  10  members  and  send  a  list 
of  those  contacted  along  with  S3  00 
to  the  manager  in  your  district* 


108 


YL-QM  CONTEST 

Phone 

Starts:  1800  GMT  Saturday, 

February  19 

Ends:  1800  GMT  Sunday, 

February  20 

CW 

Starts:  1800  GMT  Saturday, 

March  5 

Ends;  1800  GMT  Sunday, 

March  6 

Sponsored  by  the  YLRL,  the  con- 
test is  open  to  all  licensed  operators 
throughout  the  world.  All  bands  may 
be  used  but  cross  band  operation  and 
net  contacts  are  not  permitted.  Phone 
and  CW  contacts  will  be  scored  as 
separate  contests,  so  please  submit 
separate  logs.  A  station  may  be  corv 
tacted  no  more  than  once  in  each 
contest  for  credit. 
EXCHANGE: 

QSO    number,    RS(T>,   and   ARRL 
section  or  country. 
SCORING: 

One  point  is  earned  for  each  station 
worked,  YL  to  OM  or  OM  to  YL, 
Multiply  the  number  of  different 
ARRL  sections  and/or  countries 
worked,  Contestants  running  150 
Watts  input  or  less  on  CW  and  300 
Watts  PEP  or  less  on  phone  may 
multiply  the  score  by  1.25  (low  power 
mult). 
LOGS: 

Entries  in  your  logs  must  show 
band  worked  at  time  of  contact,  time 
and  date,  and  transmitting  power. 
Please  remember  to  submit  separate 
logs  for  phone  and  CW.  Send  logs  to: 
YLRL  Vice  President,  Beth  Newlin 
WA7FFG,  826  W.  Prince  Road  -  06H 
Tucson  AZ  85705. 

A  cup  wiil  be  awarded  to  the  first 
place  YL  and  OM  on  both  phone  and 
CW,  Second  and  third  place  winners  in 
each  contest  will  receive  certificates. 
Certificates  will  also  be  awarded  to 
the  high  score  phone  and  CW  winners 
of  each  state H  VE  call  area,  and  each 
country, 

CW  COUNTY  HUNTERS  NET 
AWARDS  PROGRAM  [ net  meets 
Mon  2400Z/3575, 
Wed  23QQZ/7055, 
Sat  14Q0Z&  200QZ/14070 
andSun1430Z/7Q55) 
Basic    awards  are   $1.00  with   en- 
dorsements for  band,  mode  or  mixed. 
Seals  and  endorsements  free  at  time  of 
issue;  thereafter  SASE,  list  and  award 
number  required,    No  date  limits,  all 
confirmed  contacts  count  —  mobile, 
portable  or  fixed.  Honor  system  —  no 
signers    needed    but   awards   manager 
reserves  right  to  request  any  one  or  all 
QSLs  at  applicant's  expense.  Send  list 
of  required  info  toi  Awards  Manager, 
George  Levensalor  W1DPJ,  399  Buck 
St.r  Bangor  ME  04401, 

THE  UNITED  STATES  OF 
AMERICA  COUNTIES  AWARD 

BV  CALL  AREAS 
12  separate  awards  for  confirmed 
contacts  with  stations  operating  in 
counties  of  the  12  US  call  areas,  1 
through  0r  Alaska  and  Hawaii.  Classes: 
A  =  all  counties  in  ca3l  area;  B  -  2/3 
counties:  C  =  1/3  counties.  Anyone 
holding  all  12  awards  Class  A  {all 
counties  in  US}  issued  free  trophy! 


RESULTS  OF  THE  1976  WASHINGTON  STATE  QSO  PARTY 


Washington  County  Winners: 


County 

Call 

Score  (pts) 

Adams 

W7GHT/m 

486 

Asotin 

W7GHT/m 

204 

Chelan 

W7KWT 

4012 

Clark 

W7FQE 

4329 

Columbia 

W7GHT/m 

360 

CowMtz 

WA7PMW 

12006 

Douglas 

WA7WET 

2375 

Ferry 

WA7WET/m 

231 

Franklin 

W7GHT/m 

352 

Garfield 

W7GHT/m 

247 

Grant 

W7GB 

9336 

Grays  Harbor 

W7FGD/m 

25 

King 

WA7UQG 

47503 

Lewis 

W7FGD/m 

30 

Lincoln 

W7GHT/m 

459 

Mason 

W7FGD/m 

72 

Okanogan 

WA7WET/m 

251 

Pacific 

W7FGD/m 

32 

Pend  Orielle 

W7GHT/m 

90 

Pierce 

W5QQQ/m 

6 

San  Juan 

K7NCG/7 

1250 

Skagit 

W71EU/7  + 
WA7FKM 

4080 

Skamania 

W7FGDAn 

108 

Snohomish 

K7UWT 

9156 

Spokane 

K7TAK/7 

1755 

Stevens 

K7KFY/7 

7320 

Thurston 

W7FGD/m 

15 

Wahkiakum 

W7FGD/m 

171 

Whatcom 

W7VRO 

51597 

Whitman 

W7GHT/m 

1 

Out  of  state  winners: 

State/Prav.  Call 

AL  K4ZG8 


Score  (pts) 
2160 


AK 

AZ 

CA 

CO 

CT 

DE 

FL 

GA 

IL 

IN 

IA 

KS 

KY 

MA 

Ml 

Mf\J 

MS 

MO 

NE 

NJ 

NM 

NY 

NC 

OH 

OK 

OR 

PA 

Rl 

SC 

SD 

TN 

TX 

UT 

VA 

Wl 

Manitoba 

Ontario 

Japan 


WB8GLO/KL7 

720 

AA7HBE 

5916 

K0GJD/6 

13530 

AD0QIX 

2772 

W1JTD 

1672 

WA3WPY/3 

100 

WB40GW 

3600 

AA0DGL/4 

1050 

W9WR 

1088 

WB90UX 

650 

W0PRY 

3312 

WB0IAQ 

1036 

W4KFB 

144 

W5WG 

2040 

AC1AOE 

1292 

WB8PFB 

550 

WB0LNO 

936 

AB4WHE/5 

784 

WB0OTA 

594 

WB0HEU 

306 

WA2EJZ 

140 

W5TIL 

315 

W2NCI 

850 

W40MW 

676 

AD8MLO 

462 

K5DEC 

650 

WA7WHW 

14104 

AC3ARK 

1260 

K1QFD 

72 

K40AQ 

40 

WA0BZD 

100 

AB4WFT 

1536 

WA5KQD 

1240 

K7SOD 

70 

W4JUJ 

306 

WB9NDO 

1800 

VE4SW 

1243 

VE3EJK 

156 

JR1NRP 

270 

RESULTS  OF  THE  TEN-TEN  INTERNATIONAL  NET  SUMMER  QSO  PARTY,  AUGUST  7-8, 1976 


WA1UAD 

394/723 

WA1KOC 

354/662 

K2ARO 

464/850 

WB2WRT 

324/605 

WA3DAL 

607/1090 

WA3TRI 

605/1082 

W40ZF 

658/1151 

W4GKF 

573/1017 

WB5F1I 

709/1307 

WB5EHF 

621/1125 

WB6PXP 

740/1306 

WBGMQA 

290/531 

K7PXI 

358/654 

WB7AEB 

291/551 

WBSFAG 

439/808 

WA6PRL/8 

448/803* 

WB9USW 

450/816 

WA9ASZ 

265/508 

WB&QNV/0 

716/1277 

WB0NHD 

468/846 

KH6IAA 

97/177 

KH6ILF 

83/151 

VE1ABR 

195/362 

VE2XL 

113/209 

VE2EGH 

100/181 

VE3AHN 

210/387 

VE3FAK 

141/270 

VE4W 

135/250 

VE4UL 

72/139 

HP1GD 

JA3XOG 

ZL1ARO 
ZL2BAO 


100/188 

25/40 

17/30 
12/22 


VE5SM 

VE6BCC 
VE6BAS 

VE7SR 

YV4BDB 
LU6DWZ 


19/35 

48/91 
38/72 

134/240 

109/204 
10/20 


*  Mufti-Op.  Station 

Chapter  Scores: 

Gateway  Chapter 
LIARS 

Delaware  Valley 
Colorado 
Houston 
Devil's  Triangle 
Bay  Area 
Michigan  Robins 
S.  N.E.  Nutmeg 
Thunder  bird 
Mo  Kan  Teners 
Cypress 
Milwaukee 
Sky  Blue  Waters 
So.  California 


3261/6139 
3050/5758 
2238/4100 
2189/4043 
2132/3992 
2193/3991 
1725/3259 
1662/3173 
1483/2781 
1426/2672 
1243/2364 
1266/2344 
1101/2104 
1099/2043 
1074/1993 
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YOU  MH&&IZE1)  ■£ 


JUNE  63,  Surplus  Iihm  OMQ  ?  Bftcon  Ta  en 
220,  >rtcTft**u^  ABC2  rrensceinat  select  *vity. 
PE  07  A  ps*r  snadOly  conwartton,  BC  348  band 
snreeri.  inductance  tnt*  -:on. -eating  BC  230 
beginner's  »  using  BC  453,.  recvr  motor 
curitng  Kininiar  en  monitor,  BC  44?  ant  r-lay 
i;  u  h  ■*  er  *  ion  mobile  i  a  *t\  i  rtg  coils,  increasing 
TAin'f  selectivity,  TV  wi'h  ihe  AflT-26  r*. 
TRC8  r*  on  23Q,  ARCS  *P  r  *  flt  t».  AftC  3  ti 
on  ?M 

AUG  63.  Battery  oo  6M  stn,  mode  noise  gen, 
i ■■■)  modulation,  magic  T  R  pwltchj  ant  gain, 
linki  mods,  ™  break  in,  VLt-  tMIBm  design,  cqjx 
lossitf,  RF  wattmeter ,  "T  X  TkJb4  Guide,,  diode 
supply,  "Lujichbcui  '  iqualch,  SWR  explan 
*Uon,  vertical  gnt  info    mla  On  Window  am 

OCT  S3,  ift  BF  U  transceiver   idnm     MF    tiran*0»- 

lion      i .neati    tone    pjich,    remote  tuned     Yag-. 

I  qn    bints,    am    couple*      S6    Vertical 

t'Uimmi     ilofp*     con»tTiit  tiun      2M     nuvtstor 

conwiP,      Latayene     HE  35     modv     Buyer's 

»■    tB     f»    S    7i     product    delecto*.    novel 

C   VFO,    '*tti©    i*iro<HJmv,   UAHliOtar   ,+  rf'" 

tgrnalp,  conws  inike  imp 


FEB  64.  2V  multichannel  <icn*<  ti  design 
«*ee*,  matte  t/#  twitch  touemm ke*  enclosures, 
40M  2W  tm,  took  at  t**t  iqurpnwii  ■  adao 
grounds.  40V  2L  Soeoai  ant    neutralifattctn. 

MAY  ST.  Quad  Inn*  433  QuaHouiddiiM. 
expended  HF  quad,  Two  *l  flued,  m-nroued, 
4QM  quad,  quad  mm  par  i  manti.  hail  quart  rrvee 
ei  quad,  20 V  quad,  tiltover  quad,  eaiy  to  erecr 
quad,  QlhiJ  Biulirjgrapfiy  FET  vfo.  tub* 
irauhlesriooling,  HF  dummy  load,  under  - 
l landing  MdB/'  HF  SSB/Cw  tm,  geometric  crt- 
I  desjjn,  GSB  20 1  tranccaivft.  FET  converter 
'o»   10  20M.  hi  oast  rx  UUers 

JULY     67.     VE     ham     lartip,     V€(J    hunt,    dib 

■  <   ptpr,    home    brew    LowrtJi,    transistor    design, 

'  World's  Fair,  gnt*  plans  ant,  Q4£U  Mflm. 

5STV   moniTor.    UHF    FET    praam  ps.    IC  '■'if 

m.     wdrtlcal    ant.     VHF.;UHF    rlippat.    tower 

Mi    scope  moitnoi  ins,  operating  desk,  S  Una 

I j    vrliool    h*ti\    rluh.    Heath    HF.  10 
modi. 

OCT    67,    HF   solid   rote   ra     'ugged  rotator. 
"■*g      Hiiguned     co«H.      FET      converter, 
*V     piji    gen      WHF     lag  patugd«Cl.    routaibl* 
<i.na:*       gamfnamatel*     CaO.     Old  t»n*a     dmrtg 
modawn  tji.ng 

JUNE  68-  >  -;i'u*  Jaiua  Tra#htfarrnaa  trncVs. 
BC  iZIJO  n.  APST3  AtV  ta.  tort  voltage  dc 
CKOOly.  auri?»j»  scarlet  e '.I  »  k|  *:o ^ ^»": •  a r  utaJ 
fyO»t:  WiltaH  f-  3  rx,  f*iTO*"«g  Q*d  equipment. 
?§A1  n  mods,  THA  1Q  or  43?.  **«<i  counter 
uaaa.  trawraev'^war  pw  aupqiv,  utai  fqr  cheap 
lapa  **cordari.  Surp4u»  Canwer-Mon  Biblio 
gFaqHy.  AT  204  twalkit  on  2V  a  PC  1  guard  nt 
BTTV  uTM. 

JU1.  Y  68  Wooden  tawv  CDnnruction,  tittqver 
Ulwaft,  araeiing  a  ttlacnooe  pate,  IC  AF  oac. 
"dB"  *HPiairujdr  ham  club  not  IFan  1 J 

SEPT     66.     Vinbil*     vhT,     433     FET     omampv 

converting  TV  Tuneri,  ma  I  OiC  ITOtnlpty,  Par- 
ailal  Tea  design,  moontjqunca  *hqmbEc,  SM 
Kdtar  {corrections  Jan  69),  fiM  transceiver 
^OB^foc•dclr^s  Jan  69),  2M  dtp  amp,  him  ctub 
tiri*  IPart  3k 

NOV    68,    SSB   *Tal   lill»fi,   snllcl  ttala  trouiale 
tnciQlingr     IC    fraq    counitf    irraanv    arrort    Bt 
omiMtorrtl,      "cv'       Traniformari,    toac*    tomm 
OdVtaav.  Oulta^   info,  imnivlra  anrt.  40M  tran 
lltiOf    cv%    tJi/rai,    BC34BM    dOuO<*    COfrvatt 

sil^nr  tinm  tBTtar.  cpnpat  w.'a  aoact,  thar- 
tnitlDt  apod  cat  reins,  hi  woltaga  tfantiftor  list, 
ham  club  tipi  (Part  5i 

JAN  BB,  Sunpvaasor  comoraiapT,  MW  12  on 
ISO.  fraam  tutmrtf.  AC  vpltagrt  cpnt'oi.  2** 
frentatfor  _C     Pow     rerJucet,     seact- 

tnalytft  >nfo.  6M  tranifstp*  r*.  op«ratin«  COn 
tO»»  WTTY  *u:oir»fi  caJ£ule1<f)gi  OK  atabilityr 
top  war  40  cw  ta,  aaouraniiar  taiay  ■AitchingL 
s>gt>il«*t  aparator't  bridga.  ham  club  riot  C^art 

FEB     69.     55 TV     camaia     M«d    for     '*«  «*n. 

«r%d   imaaF     saJactrva  a'  liltaw     ufitjuikvUun 

tran iii !ur    m' a.  Mmoia  Taala  tiioo»aphy.  mobilt 

inttailaf  ion  hrrrts,  extra  clail  ll**nia  study  fFart 

MAR  69.  Surptui  issue:  TCS  t*  modi,  cheap 
cornpraHor/imp,    RX^  calculation  i,   tr  ant  Is  tor 

ha^er,  batter  balanced  rnOMUlntdr ,  trimlitor 
DiclHatars,  using  blowar*.  half  wave  feadlina 
mlo,  Surplus  ConvMsiun  Miiiliography,  g^tra 
llcansa  sTudy  {Part  2k 

APR  69.  2  channel  tcopa  amp.  m  qreamp. 
Two  at  PT7  ,  variable  DC  load,  SVvR  bridge,  100 
niB^kat  gene,  tome  u»rtiJ*ior  mpacs^  55  610 
monhortcOba  mods,  po^Tabl*  &M  AM  tn  2M 
convartat.  lH'i  Ucanie  study  I  Part  31. 

MAY  09,  2M  Turntiila,  2M  S'or  t*  attenuator 
ganarator  lirtar.  short  VEt.  auad  mnmg.  using 
innwnanipt,  maatajring  am  gam,  pfcen*  thatch 
raga.  SWR  ind^cBtnr,  1B0M  »HorT  *#rt*cats.  15M 
*h"#Ti*  HF  □m.pagattron  inglai  F5<  **ciibf. 
iurr>my  toad.  Hiww*  linear,  extra  lken*a 
it udy  'Dart  4).  all  oand  curtain  array. 

JUNE  69.  Mictowaia*  pww  fanaranon.  6M  tab 
ta.  432  er  ti  r*,  EM  sanirertev,  2M  5^  *av* 
(J,  U^F  tv  tu ne*t,  ATV  y.Oeo  modulator^ 
UHF  FET  d» earrei  HTTV  monnortcgpe.  extra 
lirente  ttudy  tpan  5k  UuiiiJ*^  uM  cavities. 
munii  VEE  tor  1Q  20M    tfri  wfo 


JULY  69.  AM  modulator.  SSTV  fig  gar>,  6M  Kw 
linea*.  432  KW  erne.  432  er  tx/mr  6M  iC 
converter,   radio  ccintrolJed  models    flTTV    \c 


The  back  issues  of  73  are  a  gold  mine  of  interesting 
articles  .  * .  just  lake  a  look  at  what's  been  covered  .  . .  every 
possible  interest.  This  is  the  most  important  library  you  can 
have  for  hamming. 

The  supply  of  these  back  issues  is  very  limited  . .  .  and 
when  these  are  gone,  that  will  be  it.  Don't  miss  out  by 
procrastinating. 

Single  issues    $1,50  each  (before  1976) 

Ten  back  issues  (your  choice) $12  postpaid  in  US. 

Twenty-five  back  issues  (your  choice)  $20  postpaid  in  US, 
Twenty^five  back  issues  (our  choice)  $10  postpaid  in  US. 


TU.    audio    iftdtcn    titter.    Vflt  19   COn*en»cm 
tuba   tuHlitultun,    2M   tTa^sAIOi     PCiter, 
license  sturdy  [part  6*.  hf  FET  trio, 


AUG  69.  FET  tegen  tor  35  MHt  up  FM 
crystal  twitching.  5*'B  wave  vertical,  introduce 
Uon  to  iCt,  FtTTY  tone  gen.  good  trad  it  an 
siaror  checker.  2M  AM  t».  maaaure  nentistPr 
Ft.  ItjOM  prdpagation.  triac  appiicathons, 
llrfHlta  IF  ii-veap  gen,  transistor  Meyvr,  5H  1  DO 
Oh  &M.  Mint  fraq  measurement,  e^tra  license 
itudv  {part  l\r  FM  devlaiFon  metar.  qrp  mm  fifVI 
ix,  mrcuter  ouadi,.  FM  ncrna  iiguru,  iransistpr 
CjiariMirm  tracer 

SEPT  68.  Ttinnal  diode  rhenrVi  'nn|it  tea, 
laldormg  techniques,  wawa  tthvaL  Thaorv.  cable 
shielding,  trenilttor  theory.  AM  naiia  hmltar, 
AFSK  own,  Traniititdr  amp  debugging,  meeiure 
maiar  reiittance  diode  stack  p*f  tuppJv,  tran- 
tcstdf  leit(ii>g,  2jW  &M  is,  HX  lO  neutral  Icing, 
cepacitqr  usaage,  radio  ornpagation  AM  mod 
percentage,  extra  cl»5*  license  studv  loert  91. 
3-4002  linear.  ATV  wichcon  camera  2  t remittor 
reiiert   f  ET  compraaaor,  rf  otate  choke 


(no    goo  ;.j 

(HTsitar 


HMMtM      IransAtor    d.s     ct#r*ant 


OCT  69.  Suoaf  gain  40U  mr>t.  FET  ch-roe*. 
Telephone  in*o,  frCOPC  calEb*ator.  thyrac^ax 
sutga  protector,  ttowar  tuning  fetat.  ^ctenttfy 
zai.b'ito*  harmoniCt,  FM  adaptor  tor  AM  ■> 
C3  vats  on  6M  oroporiioinar  control  ntal  o»an. 
itat  filter   iitttauatkin.  Q-an  ar,  T'*«sce*ver 

irne  auooiy,  a^tra  das  study  (part 

NOV  69.  NCX  3  on  6M.  «F  notch  t\hm%  dial 
caJibranon.    HW3I2A    aurternal     VFO      5M    eon 

«a*tar  'n'li.nt  ,nfp.  rf  I  bridge,  tm  moblla 
hmtt  urrtprelPa  snr.  432-er  u  fpart  I  J,  pwwr 
tvOOiy  tricks  tvith  diodes,  iranntror  ntyar, 
trantritor  biat  design  Kial  vhf  sign  gen,  erec- 
ironic  wariac,  SB 33  mods,  extra  claia  ttudy 
{parr  10)r  SS34  linear  imnra^ramanti 

OEC  69.  Trnnsistor -diode  chackat,  dummy 
load/rj  Manuel  or,  tuned  filter  chokat,  band 
switching  Swim  2S0  6t  TV'2,  Sflmb  lalacilvitv, 
match  ex.erc^iai,  Ml  Utol  call  bra  tdr,  tiqnslitor  pi 
deugn,  hv  mobile  p.i.,  1  10  gHt  fraqmgttT,  CB 
r(g  on  BMt  extra  license  &tudv  [part  Ilk  1970 
buyer's  guide 

3AN  70,  Transceiver  accetsory  unnr  bench 
porter  supply  SSTV  color  method,  bate  tuned 
centat  loaded  am.  6M  bandpeat  liliar,  extre 
license  ttudv  {pan  13,  rectifier  diode  uaaaige, 
facsimile  mfo 

FEB  70.  iR.ncn  T5M  dipo*  6M  convatter 
n*gn  dansitr  PC  board,  camper  moOMa  hkntt,  2'.' 
fraq  sYntheshzer .  encod'ng 'encoding  for  ta 
peaiert.  D>K  35  modt.  oanorarr-i=  ant  **  ver 
iabfoZ  HF  n>e4nle  mourn,  antra  neanta  atudy 
(oart  131.  linear  IC  infn  orp  40M  t«,  IC 
Q  isiMiteaiHat. 

MAR  79.  Gdo  applicartons,  charger  to*  d'yceUs 
FM  fraq  mater.  oc  board  construction,  nam  t*n 
standardi.  cheao  rf  nrattrTvetar.  multd'ap  im 
psc.  'IF-'  syiiem  module^  fpati  if.  Sih-av  modi, 
gdd  dip  lite.  Motorola  41 V  conw*r*ion,  cw 
monitor,  tiuying  surplus  iogicr  5SQ-23A  tdno- 
budy  conwariion.  GflC9  rx/tx  conmariion, 
extra  clam  iludy  {part  14|,  mtro  tp  >*t*i  tm 

APR  70.  Moisa  blanker,  2M  hot  carrier  diode 
canvur  tor ,  poueatar  controller  .  imilnrilrjnthng 
CQfl  repenler,  7/0-wave  2M  anl,  &x(ri  clau 
study  Ipert  16],  Inexpensive  lemlconductori, 
(empuating  lurplut  meters,  linear  amp  inai 
reguiatof ,  hi  performance  il  amp  &  dqc  system, 
SSB  Mo  lot  shortwave  radio,  vacuum  tubi  load 
box.  generel  irr>  dope  &  repeater  guide,  m agger 
trig  your  anl 

MAY  70-  Comments  on  ~*tm  docket"  =  IB803 
tvTure  Of  Cw,  t-ain  ra  aligner.  S/6  wave 
verticals  using  2M  intelligent iy  auto  burffar 
alerrnt.  pew  supplies  from  «urpiu»  components, 
"  IF ■'  lynam  modules  fpavt  2k  thl  FET  pre 
amps,  educated  "idiot"  iitet.  poatea*  stamp  6V 
astra  Class  Study  toart  16  Brshon  ifVL. 
lo*  bend  ooiicamonuox.  mobile  cw  t>  W*tfrita 
auto  oaich 

JUNE  70.  DDFIFf  ant.  *ia  circuit  remote  SWFl 
indicator,  indoor  hf  vertical,  iwfl  "»  On  one 
entente  •n«nonmfnt  &  co»  lost.  3  ei  irao 
verticals,  buying  surplus,  two  40M  quo  m.  JldB 
2W  baerni.  Satra  dass  study  (Oarc  1  7J 

DEC   70.   Sol irt  slate   vhf  exdter,   daHta  *re  co« 
tral     tdr    5SB      2M     Transistor     FM     Ih.    HWI00 
o  If  let    inning,     'little   {jate"    dipper,    2  Q00Z  ht 
linear,  genarel  rless  study  [part  8),  "tranii  rait' 


JAN  71.   Sohr  <oiws  lor    dunj.   Mearh   fan  er 
mods   cw  dWiV  Cycle,  'voeater  faro  batter    HEP 
IC  pro|E<it,    tO11>70M    naraoo^r    rdaai.   lefhi 
nmg    pror#Cf*on.     'C    ITa     accessory      attic    j 
dou  bia  balanced     miitn.     prmanfri     matxai 
tool,  ham  iicenie  study  rt-ueiuoni. 

FEB  71.  Metal  Locator,  yar ectpr  tneoiy.  AF$K 
umt,  SSTV  Pitch  box,  ATV  hints  F4TTY 
tuning     indicator,    tone    encoder  .doc Ddur      7?n 

MHj  ■r.onuHrtef,  SSTV  m-BOnetic  deflection,  IC 
COde     ciac^     6M    TU    beeper,    general    class,    study 

{pat!     61,     RTTY     intfft.    I'erl  boarrl     n mil, 

low  oh  mm  at  Pi 

MAR  71.  IC  audio  tutor,  ic  gv  cun-,^*  im    trap 

vertical    irmiis,    rJipi   counter    inlp,  surplus  equip 
ntetht     "dantiilcailon,     hi      lJnearT     umpla    tone 
parch,   repeaier    a  iriij   miner,  digi  RTTY  acres 
tor r«Sr  COfllliAngv    tjndulane.  general  class  it 
Ipari  71 

APR  Ti.  Intro  to  im,  none  blanker.  i«paaiei 
nroblams.  Motorola  NT  mods,  micro  wave  it 
p«ter  linking,  digital  tO  unit,  tuneafele  3M  fm 
:a,  repaerer  dlfactory,  fm  rvsarlaltpsaOV 
meter  evalujio'  raractOT  modulator,  srmpla  s*g 
gewi.  lOuchTone  fvookuO.  hf  Br*ta*tiaT .  t0« 
13V  ta, 

MAY  71.  ISM  mobile  whrp.  2M  praarmp. 
transteror  m^ntt  design,  lOf^rt  dab  1x.  porubae  *m 
h-ansceiwer  dt^eciory  audio  comorcasot  ci-OOer  , 
tranadlor  LM  fraomata*.  4S0  MHl  iifli  '» 
■  rmpie  af  filial,  1  tuba  2V  tranaKener  surplut 
2M  power  amp,  general  ctin  study  loan  g| 

JOIWE  71 .  2 M  beam  experiments,  3  ei  2M  quad, 
muiti  band    dtpaie    pa i term,    wea that    balloon 

vertical,  pack  el  pager  squelch,  two  er  yfo, 
tuning  mobile  wlvpi.  tranststdr  p*r  SUpflly, 
capacity  decaoa  box.  40M  gain  ant,  gumi'iii 
class  study  fpart  B). 

JULY  71.  i C  audio  processor,  audloiiggen.  cw 
Filter,  2M  tm  oic,  2M  coillneer  uerTif-Bl,  F  M 
s-uppiier  directory,  tvlotprola  G-E-lnp  tonvlrimn. 
trenijfior  hate  teller,  ganernl  cla&i  study  4pan 

toi. 

AUG  71.  Ham  facsimile  Ipari  1  J,  500  Watt 
linear,  dimensions  for  July  colilnear.  4  tube 
B0/40  station  v4o  d'gi  readout.  Jupiter  on  15M, 
ganarat  class  study  {part  11],  pint  tkckei  wave 
mater. 

SEPT  71,  Trantformartasa  power  supplies,  solid 
ante   tv   camaea,   tC  tubstitutinn .  two  rf  watt 

ffirttn  C       c &m p ra-ssor - »gc  .       rnijiiichannerl 

HT200,     nam    facsimile    (part    3«      causae    o« 
manmada  nC'Se,    vfp   with   tracking  mi  mar,  gen 
erat    dan    ttudy     I  pert    t?k    tranststor    heat 
smiting,  IC  puisa  nmn.  tone- patch  ispiat-on    hed 
watt  mete 

OCT  71.    Emergency    repeater    cor,  liaiairiiagi 
POwa*    supply     predicting  meteor   showers,  d>g^ 
switching,       reverse  current      battery       charger. 
OasaTve  rapeatsrt,  earth  ground*,  audio  "tailor 
rng"  fitters,  Swan  350  mqdt 

NOV  71,  3  el  75M  beam,  motor  -tunod  gnd 
plane,  2M  gain  vertical,  transistor  biasing,  split 
s-itB  repeater,  foX'huntlng,  eudio  flltet,  iran 
slitor/drode  tetter,  Ntnl  tnater,  OM  kw  amp, 
10-15-20rVI  quad,  transiitor  pl-nat  finsl.  int 
feedlina.  communications  dbi,  23D0  MH*  ex 
citer. 

AUG  72-  SSTV  miio,  speech  processor,  tm 
repeater  nfo.  test  Probe  construction.  OE 
progline  ac  supply,  432  rf  testing,  plump 
con-ipfeseoi.  Sn  ar  mods,  fpne  patctt,  Two-Or 
into,  SO  tar  into  SCR  regulator  fpr  HVPS 
"ideal"  utai  esc  ten  fa  adapior,  auto  thafi 
euarm. 

SEFT  72.  Pi'jmp.cnn  |v  camera,  VaWVB  60  •  h; 
ra.  cigertube  tig  gen.  cw  active  fitter,  rf  tatung 
at  T29«-3SdO  dKt.  rjlun  ant  fased.  transistor 
power  suppJy.  IC  6M  rx.  IC  fm/am  detector 
tparr  2i ,  actrve  fitter  des%n  ipart  31,  K?0AW 
freq  counter  t&W*  3 i.  7M  f*ao  tynthatiiar  (oart 
1K 

CtCT  72.  Correct ronf  for  Aug  Im  n  aoaptOr, 
2M  frao,  symhesirer  (part  21,  6M  transistor 
nano- ampere  meter,  tima-fren  measu  r  arm  em 
(part  1).  ect'wa  filter  design  rpart  4}.  repealer 
tftner,  extra  class  Q&A  Ipart  31,  balloon  van 
i eat,  ID  tfifi.  lima  delay  relay,  432  f-lter  rdeat. 
DC  AC  m  war  for.,  he  dlpde  converter,  r  rl  dace  da 
and  ninie  driver,  plus  minus  supply  for  ICt 


NOV  72.  Mf  transtster  powar  arncti  RTTY 
lefcai,  IC  trt  nt.  trjr*i4sto<  Xeyer-.  Emergency 
pd#fei  220  MHf  pteamO,  double- delta  am. 
limp  la  cdn  verier  using  modules.  M  HF  Tectaar, 
Mumped  fm*'  Osc.  2M  frao  iynttxrsl2e<r  ipart 
31.  (t20AW  coirflitr  errata.  2M  nrearrrp.  extra 
class  Qa A  tpari  4>,  hi  2  voltmeter,  Mikola  Tvsia 

tlOrY.  vht  IWt  rrivtar,  |rani4itor  regen  r«  .132 
5S9  tran-s"^arter,  AC  are  welder,  intro  ra  com 
(juteri.  hybrid  am  mpduletor,  HH10  rit  modi, 
TOM  iransiiTor  tm  ix.  40M  gnripiann.  I C  logic 
iluinnnsuatar .  overload  protection,  It/rf  sweep 
gnnerxirjr.  Uigi  freq  counn'i      iniiil  r*  inning 

DEC  72.  SSTV  acbpe  nn/tlyrer.  2M  tm  rx.  tpne 
In  if  st  encoder  and  docpdai  imversal  ]f  amp, 
.lutopatch    hookup.    LM^tlON    info,    vqlisge  w 

lal .i-    Info,  2M   1ft  watt  amp,  SS9  modkji.i 

lion  rndnitoT,    »*nl  I r^q, 'Activity  meter.   10ft  var 
dc   supply.  tTansmisiion  line  uses,  radio  astro n 
pmy,  4ndii(-ianca  meter.  7S  io  2DM  ttensvertar. 
LED    info,    40M   preamp,    transistor   vfo,    1372 
indie  a,  2 M  praam p 

JAN  73.  HT22G  teudtten*.  3  el  2DM  vagi.  50 
MNf  Irasq  counter,  areas: fi  processor.  2  inna 
gen,  fm  tesr  set  TiM  ore*  tower r  4jM  converTse 
using  rriodutes,  tuneable  a  I  tilte*".  in  band 
hnear,  fOM  IF  tuner  d<oda  noise  iim,ter. 
cva/aab  age.  «W22a  tr enecenjar  40 M  mod,  HAl 
tO  1  mod 

FEB  73,  CW  id  gen,  tone  operated  'eta* 
toroidal  a^adralura  ant,  active  filter,  rrma  freq 
measurement  'pert  2k  repesT*f  timtng  control, 
SSTV  circuus  toart  1  '.  2M  converter  using 
modules.  muifituncTion  metering,  FET  biasing, 
traq  counter  ptaamp.  TP22  hi  power  mod, 
transistor  rf  power  imps  {part  II,  light  bulb  rf 
cower  indicator*,  7  5A  4  filters,  capacitance 
measurement,  Gontat  201  rnntt.  world  n me 
info, 

APR  73.  FM  deuiattcin  matar^  3M  FET  praamp, 
two  2M  power  ampi,  ropaaier  cnntroi  (part  1), 
■  (•ueBier   licensing,  European  2M  fm,  fm  scanner 

adaptor,  RCA  CMU1&  modi,  lightning  detector. 
cb  ilignmant  gadget,  franfiptor  rf  power  amp* 
ipart  21.  repeater  aconomici, 

JUNE  73.  220  MHj  «ig  gen  uhf  apwer  meter, 
repeater  Ircensing  into.  RTTY  autpewitch.  40M 
hybrid  vfo  XX.  ant  ooler  mount.  10  1S-20M 
quad.  JC20AW  counter  matfi  double  coa *  ant, 
ham  summer  |Ob,  tpna  decoder.  f*etd  strengm 
matar,  nicad  baaftaary  pack  phm  meter.  FCC 
rags  rpart  11, 


AUG  73-  Log-pertodtcs  Ipari  ti,  lam  burst 

pDeatir  amp  dea+gn  tranststpr  redtp  imercom, 
100M  ent.  SSTV  monitor,  taw  coir  freo 
counte-.  VQM  design,  grp  4flV  ta.  432  UHl 
exciter,  fm  audio  ptocaellrig,  FCC  -eg*  (pert  3| 

S£FT  73l  Repeat*  control  system.  log- 
oar todies  Ipart  7'  2M  ra  calibrator,  Pl_L  iC 
ipciications,  TT  pad  hpbkup.  Heath  HW7  "t" 
meter,  Oscar  6  HqonUr,  2M  coeMial  ent.  2M 
converter,  iC  <ietrar(  maeeufe  am  2.  FCC  »«gs 
{part  4r. 

OCT  73,  GE  Pocket  met  a  modt,  microwave  freq 
meesuremsnt,   CA3^02E  2M  frontend,  2  kw  hf 

linear,  rf  wb  tt  meter,  me  tar  repair,  60/40  dipo  la, 
IC  "hi"  gen.  vhf  Iraq  multiplier,  FCC  rega  ipert 
S], 

NOV  73s  450  MHi  excHst.  Intro  tp  ATV 
circuits,  nicad  voltage  monitor,  auiopitch  con- 
nections, IC  merer  amplifier,  TH22  ac  lupply, 
indoor  ueTiicak  IC  at  filter,  momentary  sowar 
taii^ra  ceoraction,  160M  ant  acoupler,  Moto- 
rola HT  info.  SSTV  iSti  Class  B  af  amp  FCC 
regs  IP  at  t  6J 

OEC  73,  Coda  speed  display  -  7M  4w  mmp,  ic 
•Lever  B03S  tiiavelprm  gat  fseaicral  rasonattir 
design,  aansitivarf  vo.Tneier  oroxim^ty  cant  rot 
tMttch  IC  tsnrtas*.  eeoueniiet  tone  decoder.  2M 
norjadifl  beam,  electronic  calculator  math,  ca 
filter  design.  FCC  reg*  ipart 

FEB  74.  SSTV  monitor  mfo.  re  audio  amps, 
scops'  tweao  gen,  15/20M  ear  tar  at.  teJaohonat 
Una  control  tyStanv  pc  board  construction. 
vr  Q  af  filter,  b#ov«n  (use  indicator.  40m  ew 
sin  w«fh  Ten -Tec  modules,  limpte  preamp 
compressor,  singfe  IC  rat,  4J?  er  '  imai  asaem 
bly,  transistor  keying  circuit.  7  segment  readout 
with  nt*ie  driver. 

APR     74^     Van     tdr    reoaatart.     t  Oft*  Opera  ted 
ralay,    hf     trantver  rer.     1 0  to  2m    la    canusrlar 
remote  cpnTrol   panel   for  scanner,    PC  A    fm    rx 
tuning,  subaudlble  tone  gen.  FCC  regs  [part  9k 
Repeater  Atlas. 

MAY    74,    Cd    car    ignition,   audio  comoressor 

■  nlo,    inrerferencfl    luppreifion    lor    boats,   auto 

■ilar     alarms,    2m    ip   pre#mr. ,    1 0m    f-et    con 
verier 

JULY  74.  4  10004  linear,  universal  freq  gen, 
universal  alsk  gen,  555  IC  limer.  BOV  phased 
array,    135    ^Hj  432  MHf  prearnpf^  ifJM  dtp  am 

I  ■ .  30O0  vde  tuppiy   now  to  read  diagram 

AUG  74.    Toroidal  drrectioruU  rt^Timaters    Oo0 
MHf     FET     praamp.     us*    gdo     to     hnG 
Trimlrne    tt    pad    hookup,     R390    &     H392    ra 
TTVtdi,  tracking  cw  *+her.  aurar  -naUniarlan.   un* 
vartai  raguUnod  supply,  aatv  tea**  coA««rtar.  ni 
lOfliC  problems.  IO  timer 

SEPT  74.   MOSrCEv    electronic    xayer    <carr 
e>    waening  cysTem,  Haarh   10  103  scope  mods, 
qrp    BM   am   tat,   rf  soaach  clipoar,  audio  noLse 
1 1 miter     w/x  satellite  ofs  SSTV  monitor ,  utiivertal 

■  C  tester,  miniature  rig  conST* uctron.  tOWSf 
construction     infinite   '♦   atienuaior,   eJecrronic 
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Photo  n,i;.i.  iri^j^,  ic  "wtet  o  jetT." 

OCT     74,    MicjroirurisistDr    circuit*,    synthesized 

HT  ?20  (pari  1>.  repeater  governrnefit,  rogu 
tilted  5  vdc  supply,  frn  selcal,  rerrrav(?.*Liie' 
mo-biJ-e  ants„  Motorola  metering,  2M  vertical 
CQllineasr.  Motorola  mr>del  code,  2M  ooan^al 
iiMolfr  l.G  MHr  il  strip,  MOSKEY  Klecirmiir 
KCyer  fparr  2P,  carbon  mike  cir-cuit,  hi-pQ\we*r 
■o  pass  t ilter.  G-\fl  preernp,  3  iirire  dipaJe.  ATV 
sync  rjjBn,  IMCX-3  mods,  mobile  vuhip  foi  spgr) 
ment  rtyvaMera.  ssfv-auto  vertical  frifl 

NOV  74.    K?OAW  counter  updare^  regulared  Fj 
vdc   vunply,.    wind    rlire^iion    indicator.    &yniha 
.tp?Qd   HT  220    (pari    2r.    20M  3  el  beam.  auto 
patch    pad    hoflkurjs,     riouhle-stub    ant     nnarrh. 
novice  c3as<s  msii  uuiion,  djgi  *vur  meter  (part  Hr 
fiM.     converter      [1.6      MM;       if);      "C-bridfle." 
MOSKEY   electronic    keyer    (part   3),    Aug.    astv 
ic^n    converter    erral^,   n tpejiT+H    off  fieq    imlina 
tor, 

DEC  74.  Care  of  nicaris,  wmd  so eert /d i reel i on 
inr.JicaiorH  VWt  satellite  vttieo  converter,  elec- 
tro nir:  keyer,  hints  for  novit.es-.  un -known  meTer 
'■.Lii+les,,  -S5TV  Jape  ideas.  TTL  logic  proba, 
pnUhc  service  band  converter  tuned-dioda  test 
receivers,     dirji    iwr    meter    {part    2]v    tale  phone 

pole  beam  tapport,  rhompLr;  antenna,  1974 
irtdfrx 

FEB   75-    Heath    HO   JG   scope  mod   tor   55TV. 

elee ironic  kever,  digital  satellite  orbital  timer, 
Oscar  7  operation,  satellite  orhiial  prediction, 
Heath    SB  10?    motis,    comparing     FM    &    AM, 


Since  there's  little  to  get  stale  in  back  issues  of  73  (our 
magazine  is  not  padded  .  .  .  like  others  ,  ,  .  with  reams  of 
activity  reports),  you'll  have  a  fantastic  time  reading  them. 
Most  of  the  articles  are  still  exciting  to  read  ...  and  old 
editorials  are  even  more  fun  for  most  of  the  dire  predictions 
by  Green  have  now  come  to  pass.  Incentive  licensing  was  every 
bit  the  debacle  he  predicted  ,  * ,  and  more.  You'll  really  get  a 
kick  nut  ol  the  back  issues; 


repeater  engineering.  R-unot  SO  A  ssty  can^ora 
mad,  neutralizing  Heath  SB1KIA,  "Bounce- 
re  Si"'  IC  twitch,  tape  keyer  i  or  cwtx, 

APR  75.  550  uvalkv  tor  2M.  2M  scanning 
synthesizer.  83  rr>H  toroid  into,  8-lunclipn 
repeater  com  roller,  mead  baivrv  Hrocau-tinm., 
T  R32C  preamp,  telephone  s-tiachmeni  reos. 
Guide  to  2M  HandheJd  Transceivers  2M  V  el 
beam,  basic  telephone  Tiyiterns  (peri  l!  1  0  mi" 
ID  timur,  modified  hf  Hu  after  muhile  ant  for 
2IW.  1  [JM  quad  modified  for  20 M,  2M  collinear 
laeaiKi,  R-11A  jut  plus,  r*  conversion,  &/1  6-SiFavfl 
2Mant,  Hillicrafrert  SX  11  t  r*  mods-,  160M  ew 


AUG  75.  146/432  MHz  Helical  ant?  <part  2),  10 

min  \0  tfrtier,  ctlgl  swr  cumpmei  (parr  1), 
debugging  if  terrdbiscfc,  OVM  t>yer'-s  guide,  wx 
satsllHu  iTidnitor,  cin<n  "aK^U-kSv^r,''  P<-- hoard 
method,  5\wfiflt>-  mbe  linal  procannoiis,  <:ompa« 
multiband  dipoJes.,  small  digital  cluck:,  ae^niQry 
■jfo  for  ht  transceivQir.  jnodtun  non  Morss  codes, 
muiti  I  unction  gen,  2M  suurioing  ivhtrttJjtlJW 
errata,  KP  202  walkv  (.tlar^ei,  1  OfVl  multi 
element  beam. 

SEPT  75.  C;ik:tila1  ing  freq  ndnnter,  iArx  satel  lire 
FAX  sv^ietTi  ^Pnl■1  11,  rC  rTii  Hi  LroU  meter  .  three- 
h.iton  TT  rrecodfii,  U ouljlesihooting  -sstw  plx, 
40^   tin   -anra,    14fi./432    MH^   helical   enij  {c.qt\- 
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■.■n.J5iOn),  digi  swr  carr»puter  ^conclusion},  ntBii 
relay  for  cw  bk-in,  NE5G5  preset  timer,  power 
failure  alarm,  portafjie  qrp  rig  power  unn, 
preciSiion  10  vdc  reference  standard,  t35  kH?  |t 
Strip,  telephony  hundstns  ^- 1 1 n  fm  rra-n&ceivurs 
Motorola  T-4J  tx  mod  for  ATV,  0-60  MH£ 
synthesirer  (part  10,  ham  radio  PR! 

OCT  75.  A  deluxe  TTY  Keyboard  (part  H, 
Op  Amps;  a  basic  primer^  an  introduction  to 
microproee-ssors,  2m  Syrtthesizer  (conclu- 
sion), Satellite  Fax  System  (conclusion), 
regulated  supplies  (dispelling  the  mvstary)r 
Digital  Logic  made  simple,  FCC  interview,  a 
contest  uF  system ,  digital  clock  time  bases, 
the  operating  desk,  QRP  432,  ham  PR. 

NOV-DEC    75.    Blockbuster    double    issue! 

Flip. flop-S:  exposed,  breakthrough  In  fasl 
scan  ATV,  strobrng  displays  is  cool,  the 
tuned  lunch  box  (antenna  tuner  f&f  HF 
transceivers),  a  deluxe  TTY  keyboard  (part 
2J,  the  127'  rotating  mast,  less  then  $100 
mutti  purpose  scope  for  your  shack  (part  1), 
predicting  third  order  Intermod,  feedlirie 
primer,  QRMma  the  Third  Reich.,  why  tubes 
haven't  died,  instant  circuits  —  build  your 
own  IC  Lest  rig,  the  K20AW  synthesizer 
PROM  oted,  a  ham's  mtro  to  microproces- 
sing, Ground  Fault  Interrupter  (a  keep  alive 
circuit  for  yourself},  a  $1  atrip  chart  ri 
corder,  an  even  simpler  clock  osc.,  the  Fun 
City  surplus  scene,  updating  the-  Heath 
IB  1  101   counter,  256  page&f 
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Ken  Cole  W71DF 

P.O,  Box  3 

Vadion   WA   98070 


Talk  About  DX 

WOW! 


-  -  you  just  never  know 


Twenty  meters  seemed 
unusually  quiet  after 
listening  to  locals  and  heavy 
static  crashes  on  eighty  for  an 
hour,  but  it  was  late  and  the 
middle  of  the  week.  When  I 
had  changed  bands  and 
flipped  the  antenna  coax 
switch  under  the  desk,  it 
sounded  as  though  propaga- 
tion had  been  cancelled  for 
the  evening,  The  swr  checked 
out  at  a  normal  L2  to  1 .0  so 
I  assumed  the  antenna  was 
still  up  and  connected,  CQ 
brought  no  reply,  and  a  care- 
ful headphone  search  across 
the  band  for  another  diehard 
was  fruitless.  Inactivity  was  at 
a  peak. 

Patience  and  a  hundred 
Watts  into  a  vertical  verge  on 
fantasy  when  you  need  a  kilo- 
watt and  a  four  element 
quad,  but  with  freaky  condi- 
tions you  just  never  know,  so 
I   persisted*   Nothing.  A  few 


hours  before  I  had  been  fas- 
cinated by  the  fine  quality  of 
the  pictures  from  the  Viking 
on  Mars  —  a  low  power  TV 
transmitter  250  million  miles 
away.  Irony-  Finally  I  parked 
the  transceiver  on  14.225,  set 
the  Scanalyzer  sweep  width 
on  50  kHz  and  idly  sorted 
through  the  QSL  file,  musing 
on  yesteryear's  hard-won 
souvenirs  of  youth,  all-night 
vigils,  forty  Watts  and  a  good 
Zepp, 

Just  as  I  was  thinking 
about  shutting  down  I  heard 
a  clear  "Hello,  hello/'  Pre- 
cisely on  frequency,  nice 
audio.  Nothing  on  the  scope, 
and  the  S  meter  didn't  move, 
but  I  recalled  fiddling  with  it 
earlier  in  the  evening  when 
eighty  was  so  noisy.  And  on  a 
quiet  band  the  Yaesu  was 
notably  kind  to  the  most 
minute  signals* 

"Hello,  hello"  again,  then 


silence.  ''W7IDF,  near 
Seattle/1  I  said  hopefully. 
"Name's  Kent  YouVe  very 
weak  but  perfectly  readable.1' 

The  reply  was  prompt, 
'Thank  you.  I  could  use  a 
Itttle  help  here,  Are  you 
busy?" 

"Okay.  You  are  the  only 
signal  I've  heard  on  the  band 
in  the  last  half  hour.  Good 
quality,  just  weak,  and  I 
didn't  get  your  calL1* 

''Thanks.  This  is 
AC250LS,  Alpha  Centauri 
Twenty  Five  Outer  Limit 
Survey.  If  you  don't  mind, 
I'd  like  to  ask  you  a  few 
questions." 

"That's  a  fascinating  call, 
old  man.  Been  watching  a  lot 
of  'Star  Trek*  re-runs  lately?" 

"You  lost  me  there,  but 
never  mind.  This  is  a  routine 
solar  systems  check  and  we 
appreciate  your  cooperation. 
By  the  way,  you're  only  the 


third  response  I've  had  from 
this  planet;  the  first  two  were 
W6s  and  initially  helpful  with 
information  about  your 
society  structures,  but  after  a 
bit  they  indicated  definite 
hostility.  Something  to  do 
with  the  ARRL  Countries 
List,  Now  then,  I'll  just  run 
down  this  form  and  we'll  fill 
in  a  few  blanks.  Okay?*' 

" Listen,  if  you  guys  are 
having  a  party  over  there, 
that's  fine,  and  good  luck, 
but  why  don't  you  just  let 
the  rig  cool  off  and  play  a 
little  poker?  Or  spin-t  he- 
bottle  if  it's  YL  night.  This 
ain't  old-timey  CB,  good 
buddy." 

"Please,  I'm  allowed  only 
eight  hours  scanning  and  two 
hours  after  entering  synchro- 
nous orbit  here,  so,  if  you 
don't  mind 

"Great.  I  suppose  you're 
going  to  tell  me  next  that  you 
learned  English  at  U.CR.A. 
What  are  you  guys  really  up 
to?" 

"Language  is  irrelevant, 
obsolete  for  aeons.  We're 
communicating  by  the  Stan* 
dard  process  of  heterodyning 
brain  waves.  It's  simple  but 
obviously  you  wouldn't 
understand.  No  offense.  Now, 
how  about  some  answers?" 

"Okay,  I'm  game.  Up  to  a 
point.  AC250LS  from 
W71DF,  and  if  anyone  wants 
to  break  in  I'd  be  grateful,  Go 
ahead." 

"Well,  the  main  assign- 
ment; Is  there  intelligent  life 
on  your  planet?  What  I  got 
from  those  W6s  pretty  much 
confirmed  my  suspicions," 

"Don't  jump  to  conclu- 
sions; California's  another 
world,  and  your  contacts 
probably  were  in  L.A,  to 
boot.  Did  they  leave  you  a 
little  confused?" 

"I  mentioned  that  we  had 
opened  a  file  on  your  recent 
upper  atmosphere  nuclear 
explosions  and  asked  if  they 
could  give  me  any  explana- 
tion. What  they  told  me  was 
depressing  —  this  business  of 
you  guys  killing  each  other  in 
wholesale  quantities  every 
generation,  and  killing  other 
life  forms  for  fun.  You  got 
off  on  the  wrong  fool  some- 
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where.  And  all  that  stuff 
about  racial  antagonism, 
fortified  political  fencing  alt 
over  the  planet,  parochial 
language  structures  perversely 
blocking  communication  - 
weird,  manl  Any  com- 
ments?" 

"About  intelligent  life  on 
Earth?  I  used  to  think  there 
was,  but  by  the  time  I  got 
into  long  pants  I  was  very 
doubtful.  Haven't  seen  much 
evidence  of  intelligence 
lately,  but  I  may  have  missed 
something/* 

"I  sec.  Let's  try  to  get 
something  specific  here,  so 
who  would  you  say  is  the 
wisest  man  on  the  scene 
today?" 

"Hope  nobody  is  taping 
this.  Well,  you  asked  a  tough 
one,  and  I  really  don't  know 
what  to  say.  Woody  Allen,  I 
suppose*  I  would  have  said 
Stan  Freberg  a  few  years  ago 
—  ^nd  I  didn't  know  how  to 
spell  his  name  then  either  — 
but  he's  kept  a  pretty  low 
profile  since  that  business  of 
painting  airliners  to  look  like 
locomotives." 

"I  don't  get  it/ ' 
'Some  PR  assignment 
from  Western  Airlines  I  think. 
They  wanted  a  scheme  to 
make  people  think  their 
planes  were  as  safe  and  re- 
liable as  trains.  That  was 
before  Amtrak." 

"I  think  we're  getting  off 
on  the  wrong  track  here. 
Another  item  -  we've 
noticed  some  miscellaneous 
junk  orbiting  Mars,  and  now 
you've  got  a  primitive  sensor 
device  set  up  on  the  surface 
there.  How  about  that?" 


"Alfa  Charlie  Two  Five 
Oscar  Lima  Sierra  from 
W71DF.  This  is  going  to  look 
great  in  the  log,  Al.  About 
the  Mars  lander,  I  cannot  tell 
a  lie;  we  done  St  I  think  it 
was  timed  to  celebrate  two 
hundred  solar  orbits  under 
our  own  Hag,  without  .t 
failure.  Going  around,  I 
mean." 

"Curiouser  and  curiouser. 
Your  planet  already  has 
about  560  million  orbits  in 
the  records  at  the  main 
office,  so  what's  so  great 
about  two  hundred?  Never 
mind,  I'll  just  put  down 
'responsibility  accepted'  and 
you  probably  won't  hear  any- 
more about  it.  But  off  the 
record,  what  was  the  real 
reason?" 

"Beats  mc.  We  have  a  lot 
of  problems  right  here  we 
can't  seem  to  solve.  I  heard 
some  rumor  about  dumping 
our  nuclear  waste  products 
on  uninhabited  planets,  but 
who  knows?  Just  curiosity  I 
suppose." 

"Whaddya  mean,  who 
knows?  You  said  it  was  your 
lander/' 

"Well,  our  technologies  are 
symbiotic  and  accelerating. 
The  result  is  we're  already  up 
to  our  trifocals  in  astonishing 
i  n  ven  tion  s,  horrifying 
weapons  and  new  taxes. 
Those  pictures  from  Mars  are 
great,  but  I  don't  know  where 
we're  going  really,  or  why. 
Guess  that's  what  I  mean.  I'm 
dumb;  go  ask  a  scientist." 

1 'Sounds  worse  than  I 
thought,  but  cheer  up  -  you 
guys  are  new  at  the  game,  A 
recent    check   at  this  station 


reported  no  activity  at  all, 
just  random  fife  forms  too 
elementary  to  allow  commun- 
ication. Let's  see  now  —  a 
simple  question  about  your 
interplanetary  probes:  How 
are  they  powered?1' 

"Chemicals,  Hydrogen  and 
oxygen  for  the  rockets, 
maybe,  and  to  produce  them 
I  suppose  some  nuclear  plant 
output  is  involved,  but  most 
production  is  still  based  on 
fossil  fuels.  And  some  hydro- 
electric  wattage  -  courtesy  of 
gravity.  But  the  big  money's 
in  fossil  fuels." 

'Figures,  The  same  old 
natural  resource  rip-off,  but 
don't  get  discouraged 
you'll  soon  be  into  solar 
energy.  Anyway,  no  sweat  for 
the  galaxy.  Certainly  you 
haven't  broken  the  speed-of- 
light  barrier  yet," 

"Doubt  it.  Maybe  on  the 
freeways  now  and  then.  Why 
don't  you  check  with  Caltech 
or  somebody?  Like  I  said,  Al, 
it's  moving  so  fast  us  peasants 
don't  know  up  from  sideways 
anymore.  Hey  fellas,  any 
breakers?" 

"Don't  apologize  if  science 
isn't  your  bag.  As  a  matter  of 
fact,  all  the  significant  data 
are  being  collected  and 
banked  automatically;  it's 
just  nice  for  me  to  have  a 
contact  now  and  then.  Some- 
times this  job  gets 'on  my 
nerves.  Oh  yes,  one  bad  thing 
about  all  these  sensors: 
They're  totally  insensitive  to 
motivation  phenomena.  With 
immature  social  systems  that 
tend  to  go  off  in  kinky  direc- 
tions, it  can  get  hairy  for  our 
prognosis    processor,    so    tc 


me  what's  behind  the 
emphasis  on  life-destructive 
devices,  Why  all  the  fancy 
weaponry?" 

*AC250LS     and    anyone 
else  who  would  please  join  us, 
from   W7IDF.    I  don't  think 
that  was  a  very  nice  thing  you 
said     there,     Al,     about    im- 
mature social  systems.  But  to 
answer  the  question:   I  really 
don't   have  the  faintest  idea. 
In     my    lifetime    there    have 
been  four  major  wars,  and  yet 
I've  been  all  over  this  planet 
and    rarely    met    anyone    I 
didn't   like.  Also,  don't  get 
the  idea  that  we're  not  law- 
abiding  folks  -  just  take  your 
clothes  off  publicly  and  un- 
less you're  getting  paid  to  do 
it,    I    guarantee    you'll    find 
yourself  in  the  pokey  before 
you    can    say    Buck    Rogers, 
About    the    ICBMs  and    red 
telephones,     I'd     level    with 
you,  but  I'm  as  much  in  the 
dark  as  you  are.1' 

"See  what  I  meant  about 
you  guys  being  a  little  weird? 
Sounds  like  science  fiction 
and  makes  less  sense.  Well, 
time's  running  out  but  thanks 
for  the  chat.  I'd  like  to  stick 
around  but  I  have  to  get  to 
the  next  solar  system.  You 
know  how  it  is,  'promises  to 
keep,  and  miles  to  go  before  1 
sleep.'  Bet  that  surprises 
you.1' 

"Not  really,  AL  Nothing 
surprises  me  much  anymore, 
and  also  I  noticed  that  when  I 
thought  I  was  switching  to 
the  twenty  meter  antenna, 
what  I  did  was  put  the  rig  on 
the  dummy  load,  Anyway, 
it's  long  past  midnight,  so 
have  a  nice  day."  ■ 
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If  you  have  ever  wished 
you  could  listen  to  your 
car's  commercial  broadcast 
receiver  without  missing  a  call 
on  your  transceiver  or 
scrambling  to  twist  volume 
controls  when  a  ham  signal 
pops  in,  the  QRM  Zapper  is 
the  answer  to  your  problem. 
The  QRM  Zapper  will  silence 
the  broadcast  receiver  when- 
ever your  transceiver  picks  up 
a  signal  and  then  restore  the 
broadcast  receiver  a  few 
seconds  after  the  transmission 
ceases.  The  Zapper  also 
silences  the  car  radio  while 
you  transmit,  so  you  can 
enjoy  a  050  without  being 
QRMed  by  the  news. 

While  the  original  Zapper 
was  designed  to  be  used  with 
an  Icom  IC-22A,  any  trans- 
ceiver  is  capable  of  furnishing 

the  two  trigger  signals 
required  to  make  the  Zapper 
work.  The  triggers  have  to  be 

negative  goings  so  the  trans- 
mit trigger  is  obtained  from 

the  microphone  switch  by 
connecting  to  the  hot 
(ungrounded)  side  of  the 
switch.  In  the  Icom  IG22A, 
the  receive  trigger  is  taken 
from  the  emitter  of  Q26.  Q26 
drives  the  receive  signal  lamp 
when  an  incoming  carrier 
breaks  the  squelch,  so  the 
emitter  voltage  drops  to  near 
ground  potential  and  satisfac- 
torily serves  as  the  source  for 
the  receive  trigger. 

For  transceivers  without 
the  carrier  lamp  feature,  the 
receive  trigger  can  be  picked 
up  from  some  point  in  the 
squelch     or     AGC     circuits 


Hubert  E  Minchow 

1 065  Lynn  wood  Avenue  N.E, 

Ren  ton  WA   98055 


An  Automatic 
BC  Squelch 


-  -  another  use  for  your 

2m  squelch 


where  the  voltage  swings 
from  near  5  V  or  higher  to 
ground  potential  with  an 
incoming  signal.  If  necessary, 
a  simple  transistor  switch  can 
be  added  to  invert  a  voltage 
from  one  of  these  sources  and 
amplify  its  swing  to  meet  the 
requirements  for  the  receive 
trigger. 

The  QRM  Zapper  is 
designed  around  a  555  inte- 
grated circuit,  and  it  silences 
the  broadcast  receiver  by 
switching  off  the  battery 
voltage  to  the  broadcast 
receiver.  Either  trigger  from 
the  transceiver  starts  the 
action  of  the  timer.  Trig- 
gering the   555  removes  the 
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Fig.  7.  Schematic  of  the  QRM  Zapper 


car  battery  source  from  the 
broadcast  radio.  The  battery 
is  reconnected  a  few  seconds 
jlter  the  end  of  the  trigger 
signal.  A  new  trigger  applied 
while  the  555  is  timing  out 
stops  the  rundown  of  the 
timer,  cancels  the  elapsed 
rundown  time  and  causes  the 
battery  to  remain  discon- 
nected, so  QSOs  free  of  QRM 
from  the  broadcast  receiver 
are  enjoyed  by  electronic 
means  rather  than  manual 
adjustments. 

The  555  timer  is  operated 
in  the  missing  pulse  detector 
circuit  shown  En  the  555  data 
sheets  (refer  to  Fig,  1 ).  Q1,  a 
small  PNP  transistor,  prevents 
the  RC  timing  circuit  R1-CT 
from  charging  until  the  trig- 
ger applied  to  the  base  of  Ql 
is  removed.  This  forces  the 
555  timer  IC1  to  begin  its 
timing  action  after  the  carrier 
ends  or  the  microphone 
switch  is  released;  it  delays 
the  connection  of  the  car 
battery  to  the  broadcast  radio 
for  the  few  seconds  necessary 
for  the  RC  circuit  to  charge. 

The  beginning  of  the  negative 
going  trigger  at  pin  2  of  IC1 
causes  the  output  pin  3  to  go 
high  and  remain  in  this  state 
until  the  RC  timing  circuit 
has  charged  to  a  certain  level. 


The  output  at  pin  3  of  IC1 

controls  a  2N4901  transistor 
switch  which  is  in  series  with 
the  broadcast  radio  battery 
source.  When  pin  3  is  high, 
the  switch  is  open.  When  pin 
3  is  in  the  low  state,  the 
switch  is  closed  and  the 
broadcast  radio  is  on,  There- 
fore the  Zapper  silences  the 
broadcast  radio  for  the  dura- 
lion  of  the  trigger  signal  plus 
the  time  it  takes  to  charge  the 
RC  timing  circuit. 

The  trigger  signals  connect 
to  the  cathodes  of  the  two 
1N400I  trigger  diodes,  D2 
and  D3.  The  diodes  isolate 
the  transceiver  circuits  from 
the  Zapper  and  from  each 
other  while  coupling  the  trig- 
ger signals  to  the  trigger  pin 
of  ICI  and  the  base  of  Ql, 
IC2,  a  555  in  a  monostable 
circuit,  is  triggered  by  the  end 
of  the  output  pulse  of  ICU 
1C2  generates  a  0,1  second 
hoi  doff  voltage  in  the  trigger 
circuit  immediately  following 
the  timed  period.  The  holdoff 
voltage  prevents  any  switch- 
ing disturbance  in  the  broad- 
cast radio  battery  circuit 
from  retriggering  ICI . 

Originally  the  Zapper  was 
operated  with  the  car  battery 
voltage  on  the  ICs,  but  ICI 
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would  intermittently  self-trig- 
ger the  broadcast  radio  and 
sometimes  silence  it  continu- 
ously. Several  brands  of  555s 
were  tested  but  they  all 
performed  the  same.  The 
solution  was  to  operate  the 
555s  at  5  V.  IC3,  a  78L05 
miniature    voltage    regulator, 

supplies  the  5  V.  A  pair  of 
small  transistors,  Q2  and  Q3, 
are  used  to  interface  between 
the  5  V  output  of  IC1  and 
the  14  V  level  ofthe2N4901 
switch.  The  2N4901  transis- 
tor is  used  instead  of  a  relay 
and  is  capable  of  handling  5 
Amps, 

The  three  tCs  and  the 
three  small  transistors  with 
their  circuit  components  are 
mounted  on  a  small  printed 
circuit  board.  The  single  sided 
board  measures  1.2"  x  1.9". 
The  2N4901  transistor  and 
heat  sink  are  mounted  sepa- 
rately, A  Wakefield  6103  heat 
sink  was  used,  but  any  small 
heat  sink  for  T0-3  style  tran- 
sistors can  be  substituted 
since  there  is  very  little  heat 
developed  by  the  2N4901 
transistor. 

One  wire  runs  between  the 
PC  board  and  the  2N4901 
transistor,  connecting  the 
solder  pad  marked  "B"  on 
the    PC    board    to    the    base 


terminal  of  the  transistor. 
The  emitter  of  the  2N4901 
connects  to  the  car  battery 
positive  source,  and  the 
collector  is  wired  to  the 
broadcast  radio  positive 
battery  lead.  This  places  the 
transistor  switch  in  series 
with  the  car  battery  and  the 
broadcast  receiver. 

The  QRM  Zapper  can  be 
assembled  in  its  own  box  or 
preferably  installed  inside  the 
broadcast  receiver  case.  The 
small  size  of  the  printed 
circuit  board  should  make  it 
easy  to  find  mounting  room 
inside  the  radio  cabinet.  The 
2N4901  transistor  on  its  heat 
sink  can  be  installed  inside  or 
outside  the  radio  by  drilling  a 
pair  of  mounting  bolt  holes 
through  one  of  the  vertical 
sides  of  the  heat  sink. 
Number  4  machine  screws  are 
large  enough  to  hold  the  tran- 
sistor. The  metal  transistor 
case  is  the  collector  connec- 
tion, so  the  2N4901  has  to  be 
insulated  from  the  heat  sink 
with  a  mica  insulator. 

Before  installing  the 
printed  circuit  board  inside 
the  radio  case,  remove  the 
wire(s)  connected  to  the  cold 
side  of  the  broadcast  radio's 
on-off  switch  and  connect  the 
wires   that  were  removed  to 


Fig.    2    Component  layout  of  QRM  Zapper  printed  circuit 
board 


the  collector  of  the  2N4901. 
This  places  the  radio  load  in 
the  switched  output  of  the 
Zapper.  Then  solder  two 
wires  to  the  vacated  lug  of 
the  on-off  switch  and  connect 
one  of  these  wires  to  the 
emitter  of  the  2N4901, 
Solder  the  other  wire  to  the 
pad  marked  "14  Vn  on  the 
printed  circuit  board.  These 
wiring  changes  enable  the 
broadcast  radio  on-off  switch 


to  also  control  the  power  to 
the  QRM  Zapper. 

Two  wires  for  the  triggers 
are  installed  from  the  trans- 
ceiver to  the  solder  pads 
marked  HT,J  on  the  printed 
circuit  board.  The  Icom 
IC-22A  has  an  accessory 
socket  at  the  rear  which  was 
used  for  thr  trigger  wiring  so 
the  transceiver  could  be 
disconnected  and  removed 
from  the  vehicle.  If  a  socket 


Parts  List 

ei,c6 

C2,  C3,  C4,  C5 

C7 

D1,  D2,  D3 

I.G1,  IC2 

IC3 

Q1,  Q2 

Q3 

R1 

R2,  R4,  R9 

R3 

R5 

R6 

R7 

RSr  R12 

RIO 

R11 


4,7  uF,  20  V  tantatum  capacitor 

0.02  uF,  50  V  ceramic  capacitor 

20  uF,  6  V  tantalum  capacitor 

1  N4001  diode 

555  IC 

78  LOB  voltage  regulator 

363SA  PNP  transistor 

2N3904  NPN  transistor 

2.2  megohm,  %  W  resistor 

22  k  Ohm,  %  W  resistor 

t  k  Ohm,  ft  W  resistor 

4,7  k  Ohm,  1A  \N  resistor 

120  k  Ohm,  %  W  resistor 

2.2  k  Ohm,  %  W  resistor 

560  Ohm,  V*  W  resistor 

820  Ohm,  %  W  resistor 

100  Ohm,  Va  W  resistor 


The  QRM  Zapper  board  14A6  etched  and  drilled  is  available  from  the 
CRS  Company,  P.O*  Box  1 125,  Kent  WA  98031  for  $3.00.  Completely 
assembled  and  tested  boards  are  $10.00  from  the  same  supplier. 

Additional  parts  required:  2IM4901  transistor,  TO-3  socket,  Wakefield 
6103  heat  sink,  mica  insulator,  hardware,  box  and  wire. 
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is  not  available  on  your  rig,  it 
would  be  wise  to  provide 
some  practical  way  of  discon- 
necting the  trigger  wires,  such 
as  installing  a  plug  and  socket 
or  mounting  a  screw  type 
terminal  board  at  the  trans* 
ceiver, 

The  QRM  Zapper  can  also 
be  installed  in  its  own  case.  A 
small  box  similar  to  an  LMB 
number  00Z  which  measures 
2-5/16"  x  20/8"  x  1-3/4"  or 
a  Radio  Shack  #270*235  box 
of  slightly  larger  dimensions 
will  easily  contain  the  printed 


circuit  board  and  the  2N4901 
with  its  heat  sink.  If  the 
broadcast  radio  has  an  in-line 
fuse  holder,  a  Radio  Shack 
#270-1281  in-line  fuse  holder 
can  be  used  to  connect  the 
Zapper  in  series  with  the 
broadcast  radio  battery 
source.  Connect  the  fuse 
holder  leads  to  the  2N490I 
transistor  socket  in  such  a 
manner  that  when  the  fuse 
holders  are  mated,  the  car 
battery  is  connected  to  the 
emitter  and  the  broadcast 
radio   lead   connects    to   the 


collector  of  the  transistor. 
Then  connect  a  wire  from  the 
2N490I  emitter  to  the  14  V 
solder  pad  on  the  printed 
circuit  board.  Connect  the 
ground  solder  pad  on  the 
printed  circuit  board  to  the 
vehicle  ground  system. 

All  components,  including 
the  three  ICs  and  the  three 
small  transistors,  are  soldered 
directly  to  the  printed  circuit 
board.  Component  locations 
are  shown  in  Fig.  2.  Most  of 
the  diodes  and  resistors  are 
installed  vertically,  with  one 


end  of  the  body  placed 
against  the  PC  board  and  the 
other  lead  bent  back  along 
the  body  and  inserted  into  its 
solder  pad  hole.  The  printed 
circuit  board  can  be  mounted 
with  two  #2  machine  screws 
in  the  upper  corners.  Holes 
for  this  purpose  are  indicated 
in  the  foil  pattern  and  shown 
in  Fig.  2.  The  foil  side  of  the 
board  must  be  separated  from 
any  adjacent  metal  by  at  least 
0.2"  by  the  mounting  hard- 
ware to  avoid  shorting  out 
the  Zapper.  ■ 
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from  page  86 

out  here  are  maybe  confused  as  to 
how  come  you  ain't  ai  Byte.  If  any- 
one  asks,  they  are  concerned,  and  if 
anyone  is  concerned,  then  maybe  they 
have  some  feeling  of  bias  for  you,  you 
won't  lose  anything  by  levelling. 

Now,  aboui  Kilobaud:  I  think 
dividing  off  some  of  this  really  great 
I/O  stuff  from  73  and  making  two 
magazines  is  a  mistake.  In  all  fairness, 
1  should  say  I've  called  the  last  five 
presidential  elections  wrong,  except 
ing  that  I  tjicked  McGovern  over 
Nixon,  So  much  for  batting  averages. 
But  here's  my  check   for  Si  2;  you 

have  and  are  doing  a  lot  for  ham  radio 
and  I  sure  want  to  see  what  is  next 
out  of  the  Wayne  Green  typewriter. 

Hang  in  there;  not  many  of  us  in 
the  silent  major ity  ewer  speak  upp  hut 
we  do  write  checks  and  buy  magazines 
from  newsstands  and  pull  for  the  guys 
we  know  are  wearing  the  while  hats, 
Arnold  Senterfitt  W6ESV 
San  Diego  CA 

If  you're  really  interested,  write 
Byte  about  it  ■  . .  and  nt  sure  want  to 
see  what  kind  of  an  answer  you  get.  i 
wonder  how  they  can  explain  to 
readers  what  they  did,  -  Wayne, 


THE  LF  VLF  CAPER 
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Fiat  I  warn  to  congratulate  you  on 
publishing  such  a  fine  magazine  as  73 
The  technical  articles  are  written  in 
first  class  style,  and  the  advertising  is 
well  laid  out  and  in  good  taste.  The 
letter  written  by  the  fellow  in  Little 
Rock  (the  VLF  caper)  prompted  me 
to  comment  on  his  discussion  of  the 
VLF  frequencies.  Firs*  of  all,  there  is 
nothing  secret  or  mysterious  or  "out 
of  this  world"  about  the  Lf  or  VLF 
frequencies.   I   have  been  doing  solar 
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flare  propagation  work  at  LF  and 
VLF  for  about  5  years.  Most  at  our 
studies  are  at  24  kHz  and  27  kHz  lor 
the  S.E.A.  (Sudden  Enchantment  of 
Atmospherics)  and  at  18  kHz  for 
S.E.S.  (Sudden  Enhancement  of 
Signal).  I  have  monitored  and  re- 
corded every  frequency  between  15 
kHz  and  600  kHz  with  my  RBA-7 
equipment  and  have  yet  to  hear  re- 
corded voice  transmissions  that  speak 
no  known  earth  language,  or  dogs 
barking  at  each  other.  What  I  do  hear 
are  military,  commercial  navigation, 
omega,  and  standard  stations  through- 
out the  world.  As  far  as  the  lack  of 
design  in  VLF,  the  solar  flare  patrol 
division  of  the  A.A.V.SXX  (The  Amer 
ican  Amateur  Association  of  Variable 
Star  Observers}  has  been  using  solid 
state  receivers  (home  built)  for  years. 
We  still  rely  on  miniature  miller  coils, 
and  have  even  designed  an  S.E.S. 
receiver  for  18  kHz  using  a  ceramic 
filter  with  an  associated  chart  recorder 
interface.  As  for  the  lack  of  com  me  r 
cial  gear  available.  I  could  fist  dozens 
of  receivers  that  can  tune  "below  the 
broadcast  band,"  not  to  mention  the 
Drake  DSfi-2  or  the  National  HRO 
500.  If  he  realty  wants  to  know  what 
the  LF  and  VLF  frequency  spectrum 
is  all  about,  he  can  purchase  a  copy  of 
my  book.  Propagation  and  Solar  Flare 
Recording  Handbook  For  The  Flam, 
SWLr  and  Radio  Astronomer,  which 
will  be  published  in  early  spring  by 
Tab  Books,  Again,  keep  up  the  good 

Cart  M.  Cheman  WA3UER 
Tarentum  PA 


WRAPPERS 

Having  been  an  avid  reader  of  your 
magazine  for  the  past  couple  of  years, 
I  have  not  had  need  to  write.  I  wait 
impatiently    every    month    for    each 


issue. 

I  wish  to  state  unequivocally  that  I 
disapprove  your  dropping  the  brown 
wrappers  that  PROTECT  the  maya 
fine.  If  they  cost  extra,  please  send 
me  a  bill.  My  latest  copy  ar rived  with 
the  corner  torn  off  On  the  bottom, 
and  with  bent  corners  on  both  the  top 
and  bottom  that  go  through  the  whole 
magazine.  This  may  seem  picky,  but 
my  three  year  old  back  issues  are  all  in 
better  condition  than  my  new  maga- 
zine. 

I  also  am  complaining  about  the 
mailing  label  being  pasted  on  the 
front,  along  with  a  postal  sticker 
defacing  the  cover 

I  hope  sincerely  that  you  print  this, 
as  I  would  like  all  those  who  agree 
thai  the  practice  of  not  protecting  the 
magazine  should  stop,  to  send  Mr, 
Green  a  letter. 

Thank  you  for  letting  me  get  on  the 
soapbox;  I  really  hope  you  change 
your  policy. 

John  P,  Steiner 
Worthington  WIN 

Sorry  OM,  but  a  printer's  strike  forced 
the  Holiday  issue  to  oe  mailed  with 
out    wrappers,    Things    will  soon  be 
back  to  normal;  sorry  again  for  the 
inconvenience,  —  Ed. 


THREE  MORE  YEARS 

The  Holiday  issue  of  73  is  great f  I 
just  got  it  yesterday  and  got  an  idea 
for  my  caf 's  two  meter  antenna. 

The  article  on  the  "Frumious  Hexa- 
decimal" is  interesting  but  incomplete* 
I've  been  programming  on  IBM  equip- 
ment lor  a  living  for  about  three  years 
now,  and  in  our  shop,  hex  numbers 
come  in  many  sizes;  X,  H  {this  one 
the  author  knows L  F,  and  D.  These 
are  all  indicative  of  the  amount  of 
storage  taken  up  by  the  hex  number. 
X  indicates  a  single  byte,  a  value  from 
X'OfJ  to  XTF'  \Q  to  255),  H  is  a  half 
word,  or  two  hytes,  and  the  numbers 
go  from  H'0000*  to  H'FFFF'  or  0  to 
65,535.  F  is  for  a  lull  word,  four 
bytes  long,  and  0  is  a  double  word, 
eight  bytes  long.  I  have  never  seen 
anyone  use  just  the  quote  marks  to 
indicate  that  a  number  is  hex,  but  it's 
an  interesting  idea. 

In  the  same  article,  the  author 
misses  one  of  the  neater  properties  of 


hex  numbers.  He  takes  the  number 
H*39BD*  and  laboriously  converts  it 
to  14,781  decimal,  then  remarks  how 
difficult  the  conversion  into  binary 
would  be.  Translating  from  decimal  to 
binary  is  no  picnic,  but  hex  to  binary 
is  a  natural  Simply  lake  each  hex 
digit  and  write  it  as  a  four  digit  binary 
number  (to  match  hex  0  through  hex 
F ) .  Here,  3  becomes  00 1 1 ,  9  becomes 
10D1,  B  is  1011.  and  D  is  1101  for  a 
translation  from  H39BD'  to 
B'OQl  11 00110111101'  in  less  time 
then  it  takes  to  write  this,  (The  B 
stands  for  hi  nary  .1 

Also  in  this  issue,  I  find  someone 
willing  to  charge  $4  for  a  deck  of  25 
cards  in  FORTRAN,  Surely  anyone 
with  naif  an  ounce  of  typing  skill 
(even  myself!]  and  access  to  a  key 
punch  could  punch  these  up  in  ten 
minutes  or  less.  Lets  see  nowT  my 
installation  figures  that  each  card 
costs  it  1,7rfp  call  it  2d  with  the 
"labor"  involved.  Prices  may  vary,  but 
I  see  a  400  800%  profit  on  each  sale. 
How  do  you  reconcile  this  exorbi- 
tant fee  for  such  a  simple  function? 
Heck,  I'll  do  it  myself  for  half  price. 
Send  check  or  money  order  to  Joe 
Larson,  1983  Strongs  Avenueh  Stevens 
Point  Wl  54481.  Do  I  hear  a  dollar? 
Hang  around  a  university  computer 
center  and  you  can  probably  do  it 
even  cheaper. 

Nowr  if  that  54,00  included  the 
computer  run  of  1 5,000  pages  or  so,  it 
would  probably  be  well  worth  it. 

Aside  from  all  this,  keep  up  the 
good  work,  Wayne,  I've  enjoyed  73  as 
long  as  I've  been  a  ham,  since  1964, 
Put  me  down  for  three  more  years, 

Joe  Larson  WA9NDV 
Stevens  Point  Wl 


TO  FCC  -  NUTS' 


] 


Chairman  of  the  FCC 
York  Street 
Gettysburg  PA 

Dear  Sir, 

I  am  extremely  interested  and  dis- 
turbed about  the  amount  of  time  the 
Commission  takes  to  process  alt  ama- 
teur radio  licenses.  I  have  been  li- 
censed since  1961  1961  and  I  can 
understand,  with  the  increased  num- 

Continued  on  page  126 
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Compatible  with  all  sub-audible  tone  systems  such  as:  Private  Line, 
Channel  Guard,  Quiet  Channel,  etc. 

•  Powered  by  6-16vdc,  unregulated 

•  Microminiature  in  size  to  fit  inside  all  mobile  units 
— *  most  portable  units 

..J  replaceable,  plug-in,  frequency  determining  elements 
Excellent  frequency  accuracy  and  temperature  stability 
utput  level  adjustment  potentiometer 
-  distortion  sineWave  output 
ailable  in  all  El  A  tone  frequencies,  67.0 
omplete  immunity  to  RF 

rse  polarity  protection  built-in 


$29.95  each 

Vired  and  tested,  complete  with 
C-1  element 


master  charge 

THE  HtTEMAKK  C*F*» 


communications  / peeioh/l/ 

P.  0,  BOX  153 
BREA,  CALIFORNIA  92621 

{714}  998-3021 


K-1    FIELD  REPLACEABLE, 
PLUG-IN,  FREQUENCY 
DETERMINING  ELEMENTS 

$3.00  each 


" 


from  page  17 

minute  period  would  eliminate  the 
problem  of  false  alarms  caused  by  test 
transmissions  and  accidental  activa- 
tion of  the  ELTs.)  Posltethwaite  told 
73  that  a  major  aircraft  company  has 
agreed  to  make  all  of  their  used  tube 
radios  available  to  repeater  sites 
throughout  the  nation. 

Once  the  ELT  signal  is  detected,  a 
low  cost  direct  ion  finding  unit  de- 
signed by  Posttothwaite  is  used  to 
pinpoint  the  location  .  As  a  plus,  this 
DF  unit  can  be  used  by  repeater 
groups  to  locate  illegal  transmitters 
and  jammers.  Watch  future  issues  of 
73  for  articles  on  the  Happy  Flyers 
and  a  construction  article  on  the  OF 
unit,  which  can  be  built  for  under 
S50, 

The  Happy  Flyers  are  seeking 
members  and  attempting  to  form 
groups  throughout  the  country,  At 
present,  there  are  no  squadrons  east  of 
Oklahoma.  Anyone  who  is  interested 
in  their  proposals  is  welcome  to  join, 
with  no  requirements  of  being  either  a 
ham  or  a  pi  tot.  There  are  no  dues  or 
membership  fees.  For  further  infor- 
mation, write  to  Hartley  Posttethwaite 
WB6CQW,  Electronic  Search  Educa 
tion  and  Coordination,  181  f  Hi  ft  man 
Ave*,  Belmont  CA  94002. 


An  "administrative  delay"  at  the 
FCC  in  Washington  has  resulted  in  a 
two  to  three  month  holdup  in  the 
implementation  of  multiple  choice 
code  comprehension  exams  at  regional 
FCC  offices.  Two  high- placed  spokes* 
men  confirmed  reports  of  a  delay  in 
the  process  of  putting  the  duplication 
of  new  exam  tapes  out  for  bid. 

At  press  time,  the  FCC  estimated 
all  offices  will  have  the  exams  by  the 
beginning  of  March*  They  will  consist 
of  a  five  minute  "typical"  QSG.  After 
the  copy  is  sent,  applicants  will  be 
given  a  ten  question  multiple  choice 
exam.  The  passing  grade  is  80%* 


In  September,  a  Denver  resident 
visiting  Colorado  Springs  and  the 
Pikes  Peak  area  drove  to  the  12,500' 
level  of  the  auto  highway  on  the  Peak 
to  do  some  hiking.  Heavy  clouds 
obscured  the  mountain  and,  in  hiking, 
he  stumbled  and  fell  to  a  ledge  located 
on  the  upper  portion  of  the  Bottom- 
less Pit  drop-off  —  a  sheer  cliff  of 
1300  feet,  Unable  to  move,  the  hiker 
lay  for  2%  days  with  a  compound 
fracture  of  the  leg,  frostbite,  and  in 
shock,  without  food.  Water  he  ob- 
tained by  soaking  a  handkerchief  in 
snow,  and  then  squeezing  it  out. 

The  victim  was  rescued  by  the  El 
Paso  and  Arapahoe  Counties  Search 
and  Rescue  Teams  in  cooperation 
with  the  US  Army  Medical  Helicopter 
teams  from  Fort  Carson  CO,  after 
being  found  by  two  members  of  the 
Pikes  Peak  Radio  Amateur  Associa- 
tion. The  amateurs  were  members  of 
the  S&H  Team  and.  with  other  area 
amateurs,  had  been  in  on  the  "man- 


hunt" since  it  began.  Communications 
were  provided  by  the  PPRAA  re- 
peaters  on  16/76  and  37/97  Ihighest 
amateur  repeater  in  the  world)  and  by 
the  Telestar  87/27  repeater. 

It  required  three  rock  climbing 
rescue  teams  to  lower  themselves  by 
ropes  1000'  to  the  stricken  man,  after 
which  a  further  descent  of  800*  was 
necessary  in  order  to  permit  a  heli- 
copter to  transport  the  patient  to  the 
hospital.  Lake  Erie  ARA  Newsletter, 
Lake  wood  OH. 


Conflicting  reports  abound  on  how 
the  new  40  channel  CB  rigs  a*e  doing 
in  FCC  tests.  Electronic  Engineering 
Times  reported  most  of  the  units 
submitted  had  failed  to  pass  the  new 
emission  standards  tests.  But  Com 
munications  Retailing,  reporting  on  a 
CB  symposium  held  during  October  in 
New  York,  quoted  FCC  Engineer  Ed 
Schafer  as  saying  better  than  50%  of 
the  units  submitted  for  test  were 
meeting  cabinet  radiation  specifica- 
tions, At  the  FCC  labs  outside 
Washington,  spokesman  Frank 
Caperidge  told  73  the  tests  show 
about  53%  failing  and  47%  passing, 
Caperidge  says  there  are  six  tests,  with 
the  cabinet  radiation  test  a  major 
stumbling  block.  Local  oscillator 
radiation  is  measured  with  a  field 
strength  meter  at  3  meters,  and 
Caperidge  says  most  of  the  40  channel 
units  that  are  failing  can't  meet  the  5 
mV  specification.  The  FCC  lab,  at 
press  time,  was  working  overtime  on 
the  500  units  submitted  for  inspec- 
tion, with  106  certified,  and  less  than 
a  month  to  go. 

Northglenn  CO  has  banned  amateur 
radio  towers.  According  to  the  Pueblo 
Ham  Club  Bulletin  Grid  Leak,  an 
appeal  is  underway,  after  a  lower 
court  judge  upheld  the  ordinance- 
Twenty -five  witnesses  appeared 
against  the  law,  but  the  city  govern- 
ment called  no  one.  Despite  the  testi- 
mony supporting  amateur  radio  and 
the  need  tor  towers.  Judge  Clifford 
Goebbel  found  against  the  hams.  The 
appeal  is  expected  to  take  at  least  a 
year. 

In  April,  1779,  a  group  of  muti- 
neers took  over  the  HMS  Bounty  . . . 
sending  the  Bounty's  captain  William 
Bligh  and  18  crew  members  loyal  to 
him  on  a  3  thousand  mite  journey  to 
Timor,  and  back  to  England,  The 
descendants  of  those  who  stayed  with 
the  ship  are  still  on  Pitcairn  island,  a 
South  Pacific  land  mass  of  2.5  square 
miles,  off  the  main  sea-lanes,  with  a 
very  poor  anchorage  so  boats  are 
infrequent,  The  only  reliable  means  of 
communication  with  the  outside 
world  is  amateur  radio,  through 
VR6TG,  which  is  operated  by  Tom 
Christian,  The  main  generator  recently 
blew  up  and  burned  leaving  the  150 
islanders  with  small  auxiliary  genera 
tors,    and   a   real   energy  crisis,    Bert 


Moser  W6HS  is  running  a  fund  drive 
to  buy  a  new  generator  for  Pitcairn, 

and  you  can  help  by  sending  a  con- 
tribution. Bert's  address  is  2153  Lyans 
Drive,  LaCanada  CA  91011,  Thanks 
to  Over modulation,  Bulletin  of  the 
Poinsettia  ARC,  Ventura  CA. 

The  Concord  Brasspounders  Club, 
New  Hampshire's  oldest,  helped  15 
Novices  get  their  licenses  this  fall.  The 
Brasspounders  were  the  first  club  to 
use  73 s  new  Novice  Class  Study 
Guide  and  Code  Tapes  as  part  of  a 
program  designed  to  gain  FCC  certifi 
cation  for  the  73  materials.  Club 
secretary  Nate  Sanderson  WAIftWP 
reports  quick  responses  from  Getty  s- 
burg,  several  father -son  and  husband- 
wife  teams,  and  more  classes  in  the 
works.  (It's  efforts  like  these  that  are 
making  New  Hampshire  contacts  a  lot 
easier  to  come  by,  -  Ed.) 


If  you're  lucky  enough  to  find 
yourself  in  Hawaii  this  winter,  check 
out  the  amateur  radio  news  being 
transmitted  Monday  nights  over  the 
state  repeater  sy stent  KH6GGW  puts 
the  news  together,  and  transmits  start- 
ing at  8  pm  local  time  over  2S/88 
Diamond  Head,  34/94  Haleakala,  and 
22/82  Mauna  Loa,  "And  that's  the 
way  it  is  _  .  ." 


The  FCC  has  suspended  a//  license 
fees,  after  a  US  Court  of  Appeals 
ruling  which  invalidated  the  Commis- 
sion's fee  schedules.  In  a  suit  brought 
by  broadcasting  interests,  the  court 
found  that  the  FCC  had  to  justify  all 
of  its  fees  based  on  the  cost  of  any 
given  service.  An  FCC  spokesperson 
told  73  the  Commission  decided  it 
had  no  alternative  but  to  suspend  the 
fees  effective  January  1st,  and  launch 
a  study  into  the  legal  and  administra- 
tive implications  of  refunding  fees 
collected  under  the  current  schedule. 
Following  a  US  Supreme  Court  deci- 
sion in  1974.  the  CommFssion  estab- 
lished a  new  set  of  fees,  while  at  the 
same  time  requesting  legislative  action 
to  correct  deficiencies  in  the  laws  that 
enable  it  to  collect  them.  The  FCC 
position,  at  press  time,  was  that  with 
out  an  act  of  Congress,  it  could  not 
collect  any  fees.  It  could  then  be  some 
time  before  ham  or  CB  license  applica 
tions  will  require  the  $4  fee.  As  for 
refunds,  most  of  the  pressure  is 
coming  from  broadcasters,  whose 
license  fees  run  into  the  thousands  of 
dollars.  The  FCC  budget  is  not  ex- 
pected to  suffer,  since  the  fee  money 
goes  into  the  general  fund,  with  a 
separate  budget  for  staff  salaries  and 
operating  expenses.  The  plaintiffs  in 
the  case  included  the  National  Associ- 
ation of  Broadcasters,  the  National 
Cable  TV  Assoc iation,  the  Electronics 
Industry  Association,  and  Capital 
Cities    Communications. 


Obtaining  insurance  coverage  for 
mobile  rigs  is  becoming  an  exercise  in 
frustration  in  many  areas  of  the 
country.  With  the  proliferation  of 
np  off  artists  coming  on  the  heels  of 
the  CB  boom,   many  insurance  com- 


panies are  refusing  to  insure  mobile 
radios,  at  any  price. 

Until  recently,  automobile  radios 
were  covered  under  comprehensive 
policies  as  another  item  in  The  car. 
However,  in  most  areas  of  the 
country*  this  has  changed,  Many  auto 
mobile  insurance  companies  are 
including  clauses  which  specifically 
exclude  2  way  radios  from  coverage. 
Depending  on  where  you  live  in  the 
country,  you  might  be  able  to  add  an 
endorsement  to  your  policy  to  cover 
the  rig.  This  is  completely  up  to  the 
state  insurance  commissions  (if  the 
companies  wish  to  offer  it  J.  In  New 
Hampshire,  an  extra  five  dollars  covers 
2  way  radios  completely.  Down  in 
Massachusetts,  which  has  the  highest 
rate  of  automobile  theft  in  the 
country,  coverage  can't  be  bought  at 
any  price* 

Most  policy  endorsements  carry 
requirements  that  the  riip  be  securely 
fastened  to  the  automobile.  (Quick 
release  mounts  are  not  considered 
secure  mounting.}  Another  require- 
ment is  ttiat  the  car  be  locked.  What 
this  means  is  that  in  order  to  have 
your  claim  paidr  it's  necessary  that  the 
car  show  signs  of  forcible  entry,  if 
the  thief  who  ripped  off  the  ng  had  a 
master  key  or  even  put  a  coat  hanger 
through  a  gasket,  chances  are  that 
nothing  will  be  collected  since  no 
signs  of  forcible  entry  will  be  evident 

The  best  way  to  gel  around  these 
requirements  used  to  be  the  personal 
property  floater  policy,  which  insured 
just  the  radio  as  a  piece  of  property. 
73  talked  with  several  insurance 
companies  who  no  longer  offer  them 
for  two  way  radios.  They  draw  no 
distinction  between  C8  rigs,  business 
band  radios,  or  amateur  units.  Spokes- 
men at  the  companies  pointed  out 
that  from  the  thief's  eye  view,  they  all 
look  the  same,  as  many  hams  will 
attest  to  after  having  their  rigs  ripped 
off  or  hearing  "breaker  19"  on  the 
local  repeater, 

It's  expected  that  if  radio  theft  and 
the  CB  boom  continue  at  their  present 
pacef  virtually  no  insurance  will  be 
available  within  the  next  couple  of 
years  for  2  way  rigs.  In  the  meantime, 
the  best  precautions  that  hams  can 
utilize  are  locking  cars,  engraving 
driver's  license  numbers  on  rigs,  hiding 
antennas,  or,  best  of  all,  removing  the 
rigs  completely  from  the  car  when 
leaving   it   for   any    period  of  lime. 

More  than  a  half  dozen  petitions 
have  recently  gone  into  the  FCC 
hopper,  with  two  others  bounced,  A 
proposal  to  force  SSTV  out  of  the 
phone  segments  on  20  meters  was 
dismissed,  along  with  a  request  that 
AM  be  banned  below  10  meters.  Both 
actions  are  not  interpreted  to  mean 
actual  death  of  the  proposals,  but 
instead  the  FCC's  judgment  that  they 
can  be  covered  under  existing  dockets, 
probably  20777  (bandwidth). 

Other  pending  petitions  include 
RM-2767,  which  asks  for  multiple 
trusteeship  of  club  stations;  RM-2768, 
to  allow  concurrent  holding  of  Novice 
and  Technician  class  licenses; 
RM-2769,  requesting  formation  of  a 

Continued  on  page  138 
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GEN  AVE 


GTX-IT 

Hand-Held 
2-meter  FM, 
channel,  3.5 
watts  hand- 
held with 
factory- 
instafied  tone 
encoder 


Hand-Hetd 

2-meter  FM,  6- 
cnannet,  3.5 
watts  hand- 
held 

CHECK  THESE 

FEATURES: 

*  All  metal  case 

*  American  made 
«  Accepts  standard 

plug-in  crystals 

*  Features  10.7 
M  Hi  crystal 
filter 

*  Trimmer  caps  an 
TX  and  RX 
crystals 

*  3.5  watts  output 

*  Battery  holder 
accepts  AA 
regular*  alkaline 
or  nicad  cells 

*  Mini  hand-held 
measures  8" 
high  x  2.625" 
wide  X  1.281" 
deep 


$ 


249 


95 


Rubber  ducky 

antenna, 
Wrist  s^fety- 
carrying-strap 
included 
G  channels 
Factory-direct 
to  you! 


Accessories 
Available 

•  Nicad  battery 
pack 

•  Charger  for 
GTX-1  battery 
pack 

•  Leather  carrying 
case 

•  ten l  tone 
encoder  for 
auto  patch 


TONE  ENCODER  PAD 

Plug-in  installation  on  most 
amateur  transceivers. 


TE  II 
$4995 


$59 


TE-I 

95 


INTERMOD?  Virtually  None! 


atv  ono  '"  ■  cmmuu  .'  virtually  none; 
U  I  A-^Ul  SELECTIVITY?  Really  Super 
$10095    NUMBER  OF 
LSw        CHANNELS?  From  1  to  22 


flncL    146.44    MHz) 


The  GTX-202  is  adaptable  anywhere— at  half  the 
price  of  synthesis — so,  buy  at  low  acquisition  cost, 
and  add  crystals  later  as  you  want  them, 

CHECK  THESE  OUTSTANDING  FEATURES: 

•  Massive  heat  smk  to  maintain  power 
over  prolonged  transmissions 

•  30  watts  (nom.)  output 

•  8-pole  crystal  filter 

•  15-pin  accessory  jack 

•  Dual-gate  MOSFET  front  end 

Same  Circuitry  as  used  in  Genave's  famous  Land 
Mobile  transceivers  .  . .  Manufactured  in  America  by 
the  same  Government-Inspected  facility  that  pro- 
duces high  quality  reliable  communications  and 
navigations  for  marine  and  aircraft  industries. 


GTX-200-T 

2-meter  FM,  100  channel 
combinations,  30  watts 
with  factory  installed 
tone  encoder  Unci.  146.94 
MHz) 


GTX-200 

2-meter  FM, 
combinations 
Unci.    146.94 


100   channel 

30     watts 
MHz) 


*249 


95 


r 


$19995 

'HURRY!  USE  THIS 


4141  Kingman  Dr.,  Indianapotis,  IN  46226 
Phone-in  orders  accepted  (317+546-1111) 


NAME 


ADDRESS.. 


.CITY. 


STATE  £  ZIP. 


.AMATEUR  CALL. 


I 


Payment  by; 

□  Certified  Check. ' Money  Orcfer      □  Personal  Check 

□  C.O.D.  Include  20%  Down 

Note;   Orders  accompanied   by   personal  checks  will   require   about 

two  weeks  to  process- 

20%  Down  Payment  Enclosed.  Charge  Balance  To: 


□  BankAmericard    #. 

Master    Charge    it- 
Interbank        # 


Expires 
Expires 
Expires 


L 


IN    residents  add   4%  sales  tax:!         * 

CA  residents  add   6%   sates  tax:J         ** ~~ 

Aff  orders  shipped  post-paid  within  continental  U.S. 


GTX-10-S 

2  meter  FM.  10  channels, 
10  watts  (Xtals  not  in- 
cluded) 

$14995 

HANDY  ORDER  FORM1 

□  GTX-202      $73  0*5 
D  CTX-2B0-T  $24095 

d  mc m    $]  99« 

$149*5 

$|g995 

$24995 
$299W 


GTX-2 

2  meter  FMr  10  channels, 
30  watts  with  pushbut- 
ton freuency  selector 
find,    146,34    MH?) 


s189 


95 


D  STX4G-3 

□  fira-i 

DfiTX-IT 


D  Hiti£D  Ranger  ARX-2  6dfa  2  M 
Base  Antenna 

D  UmMi/4  2-H  and  *-M  Trunk 
Antenna 

D  TE-I  Tone  Encoder  Pad 

D  TE-II  Tone  Encoder  Fait 

□  PS  I  AC  Power  Supply  for  use 
with  all  makes  of  transceivers 
14  VDC-6  amp 

and  the  following  standard  crystal s 

@  $4,50  each $ 

Non-standard  crystals 

@    *6,5Q    each:    « ,.,„„. J 


$2995 
$29» 
$5995 
$4995 
$5995 


Add  $4  per  Radio  for  Shipping,  Handling,  and  Crystal  Netting. 


n 


\D 


ACCESSORIES  FOR  GTX-1  and  GTX-IT 
Q  P$M&  Optional  Nicad  battery  pack $29*5 

□  PS-2  Charger  for  GTX-l(T)  battery  pack $39*5 

□  GLC-1  Leather  carrying  case  ....  »|2" 

$4995 


n  TE-II  I  Tone  Encoder  {for  use  with  GTX-1) 


n 


j 


ADVA 


KIT  $11 ^ 

ASSEMBLED  $17.95 
ADD   S125  FOR 
POSTAGE/HANDLING 


VARIABLE  POWER  SUPPLY 

•  Continuously  Variable  from  2V  to  over  15V 

•  Short-Circuit  Proof 

»     Typical  Regulation  of  0.1% 

Electronic  Current  Limiting  at  300mA 

Very  Low  Output  Ripple 

Fiberglass  PC  Board  Mounts  All  Components 

Assemble  in  about  One  Hour 

Makes  a  Great  Bench  or  Lab  Power  Supply 

Includes  All  Components  except  Case  and  Meters 
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2N3904  NPN  Amp'S*  .100 
2f|JW»  PNP  Amp  5*    100 
CPoSfl  Pinw*  fET  -Amfl 


20^S1  MPF1D2?mMH#HF  Amp 

15- SI  40673  MOSFET  RF  Amp 

ii  LM324  0li«3  741  Op  Amp 
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Binders 
for 

1976 

and 
1977 


Keep  your  1976  and  1977  73's  safe  from 
being  lost  or  damaged  in  these  hand- 
somely appointed  binders  with  rich  red 
covers  and  gold  lettering.  Each  binder 
holds  12  issues,  making  an  EXCELLENT 
REFERENCE  HANDBOOK.  Several 
binders  form  a  quality  library  you  can  be 
proud  of. 

Order  yours  today  . .  .  only  $6.00  each  or 
$11.00  for  two  , .,  SEND  IN  YOUR 
ORDER  RIGHT  NOW!  FILL  OUT  THE 
COUPON  BELOW. 


Yes  —  I  want  to  keep  my  73's  in  a  binder! 

Send  me 1976  binderls} 

1977  binderls) 

Total binders  @  S6*  each 

or  2  for  Si  1 .00*  =  S 

Enclosed  S D  cash    □  check 

D  money  order 


Bill:   □  American  Express  D  Master  Charge  □  BankAmericard 

Ca(        Interbank  -  


Expiration  date 

Please  send  to: 
Name 


Signature 


Address 

City 


State 


Zip 


'US.  &  Canada  only 
Foreign  add  Si  .00  per  binder 


2/77 
Send  order  to:  73  Magazine,  Peterborough,  NH  03458  or  phone  TOLL  FREE  800-258-5473 
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TOWERS 


Free  standing  alum- 
inum tower  10'  to 
100',  Prices  from 
$110  {30'). 


MOST  POPULAR  NAM 
TOWER  EVER  MADE 

REQUEST    NEW    CATALOG 

OF    TOWERS    &    ANTENNAS 
Midwest    Ham   Headquarters 

For  ouer  38  years 

HAMS1  Wfjtt  (or  ftmm  Catalog  and 

Whohsoh  Prkmtt 

ELECTRONIC  DISTRIBUTORS,  INC 

I960  Peck  Mustegon,  Ml  49441 

Tel.  (616)726-3196         TELEX  22-841 1 


JRN 

CRVSTMI.S 


"Right 
on" 

with 
Jan 
Crystals 

for 

•  General  Communication  &  Industry 

•  CIMzen't  Band 
(Standard  &  Synthesized) 

«  Two- Meter  -  Monitor  -  Scanners 

•  Marina  VHF  •  Amateur  Bands 

Depend  on  Jan  Crystals 
made  in  U.  S.  A.  for 

•  Frequency  Control  *  Frequency  Stability 

•  High  Performance 

Sand  f  0*  for  our  tatest  catalog 
Write  or  phone  tor  mora  dat&ils 


2400  Crystal  Drive 

Ft.  Myers,  Florida  33901 

all  phones  (813)  936-2397 


No  Other  2  Meter 
Transceiver  Provides 
The  Features  Of  The 


fiktfv 


HHEUGM 


rm-ox 


'm\ 


(i«»lul|- 


M  UN 


MtiiH  nvuUfCf 


iMapill  SHUT 


•  143.5-148.5  MHz. 
5KHz  STEPS      •  MADE  IN  THE  USA 
35-45  WATTS    •    .25  uv  RECEIVER 
LARGE  LED  FREQUENCY  DISPLAY 
CHOICE  OF  8  POLE  OR  SUPER 
SELECTIVE  16  POLE  FILTER 
100'4  DUTY  CYCLE 
ACCOMMODATES  MARS,  CAP,  ETC. 
COMPACT,  ATTRACTIVE,  RUGGED. 
CLEANEST  TRANSMIT  SPECTRUM 
INTERMOD  IMMUNE  RECEIVER 


Irect  from  0^  on|y 
Phone  toll  free  for  brochure 
or  to  order  your  FM-DX! 


FM-DX  complete  with  mike  and  accessories  -  $599.00 

or  with  16  pole  super  filter  —  $650.00 
MASTERCHARGE  &  BANKAMERICA  CARDS  WELCOME 

{Please  add  2%  on  credit  card  purchases, 

we  pay  shipping  on  orders  accompanied  by  check  or  money  order.) 

Ccmmunitattoni  Corp. 


208  Centerville  Road,  Lancaster,  PA  17603 

Toll  free  sales  &  services  -  Phone  (800)  233-0250 

In  Pa.  calf  <71 7>  299-7221  {collect! 
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LOGIC  PROBE  KIT 


$14.95 


{plus  shipping . 

Now!  A  Digital  Logic  Probe  kit  at  a  realistic 
price.  Red.  Green,  and  Yellow  tight  emitting 
diodes  signal  the  presence  of  logic  levels 
encountered  in  digital  circuitry    Utilization 
of  transistor  and  integrated  circuit  switching 
techniques  permit  the  DIGAPEAKE-A  to 
indicate  logic  1,  logic  0.  and  pulsing  circuit 
conditions.  Complete  kit  including  easy 
instructions  is  available  now  from  .  ,  . 

Chesapeake  Digital  Devices  Inc. 

P  0    BOX  34 1 
Havre  de  Grace,  Md   21073 


Portable  •  Commercial  Standard 

FREQUENCY 


COUNTER 


Mifll-TIT*! 

Ir<qi)tfi(f    tsuntip 


1  Hi 


FEATURtNit 


to  Over  300  MH/    •  Commit  cm  I  Accura 

cv  3.1 0n    "  Completely  Portable    -   has  Ntcad 

batteries    "   Small    -   2"*4"*6"    •  Recharge/ 

operates  from  exi.  12V  or   110V  ac  ■  Internal 

charge— limiting  circuitry    ■   Lesi  than  50mV 

sensitivity   *Hi-accuracy  inter  n.tiiurb*l  10  MH/ 

crystal    *  Easy  to  check   calibration    *  Counts 

down  to  1/10  Hz 
. / 


$ 


Fully  Guaranteed 


349 


95 


i>1£f  it" 


PP[> 


HjPl»   '  i*  r* 


diqi  -  lech 


P.O.  Box  2214.  Salem,  Oregon   97303   (503)399  1370 


COMPUTER  HOBBYISTS! 

Nationwide  Classified  Ad  Newsletter 

Buy  &  Sell  Hardware  &  Software 

new /used/unique/low-cost 

S3. 7 5  for  18  issues. 

Free  sample  issue  on  request. 

ON_LINE  NEWSLETTER 

24695  Santa  Cruz  Hwy.,  Los  Gatos 

CA  95030 


PRINTED  CIRCUIT 

BYTESIZE  CIRCUIT  BOARD 
BLANKS.  POSITIVE  ACTING  PHOTO 
RESIST,  CARBIDE  DRILL  BITS.  SNAP 
IN  CIRCUIT  BOARD  SPACERS  AND 
CARD  PULLERS,  DRILL/MILLS, 
PROTOTYPE  BOARDS.  W.  H.  BRADY 
&  OATAK  DRAFTING  ARTWORK, 
MATTE  FILM,  PRECISION  GRIDS, 
BUBBLE  ETCHERS,  PC  DESOLDER-- 
ING  TOOLS,  POSITIVE  ACTING 
DIAZO  FILM.  PRECOATED  CIRCUIT 
BOARDS,  SILVER  PLATING  POWDER, 
WIRE  WRAP  TOOLS 

SEND  STAMP  &  ADDRESS  FOR  FLYER 

TRUMBULL  CO. 

833  Balra  Dr.,  El  Cerrtto,  CA  94530 


Your  counter  becomes 
a  digital  display! 


Like  mage.  Hulcos  Drgi- Dial  Adaptor  lums  any 
frequency  counter  into  an  absolutely  accurate  dtgrtai 
cfcsplay '  Inexpensively'  With  continual  display  qI  both 
transmit  and  receive  frequencies  —  as  fast  as  you 
turn  your  transoarvef  efral! 

With  the  Digs-Dial  Adaptor  your  counter  easily 
adapts  lo  Yaesu .  Tempo.  Drake  C  Line. 
Kenwood  and  other  transceivers  (Tett  us  wheh  other 
brand  you  have.  We'll  tell  you  if  the  adaptor  ft- 

Ope ration  requires  only  a  connecting  cable  to  the 
transceiver  VFO  plug  Translates  VFO  output  to  2 
through  2.5  m  Hz.  No  internal  connection  or  modi  ft - 
cations  necessary!  Complete  instructions  included. 

No  frequency  counter?  Ge!  both  the  Dig »- Dial 
Adaptor  and  a  frequency  counter  from  Hufco  We 
have  counters  starting  as  Jow  as  $4 5,95 r 


DIGI-DIAL  ADAPTOR 


kit  form 
>  assembled 


Name 


Quick! 

Order  yours  today! 

Please  rush  me:  Address 

p  Digi-Diat  Adaptor 

$39.95  kit  torm -  $49  95  assembled  Gly/State/Zip 

Check  or  money  order  enclosed       a  ■         £ 

□  Complete  data  on  Hufco  |4l  IwC^k 

T  reque  ncy  counters  ••  '  %^^ 


Bo*  357.  Depl.  73, 

Provo,  Utah  84601    801/375-8566 


FREE  CATALOG 

CT7001  CLOCK  CAU  KIT 

$27.75 

BOARD  ONLY 

10.95 

MOTION  DETECTOR  (ULTRA- 

SONIC), ASSEMBLED 

16.95 

COM  2502  U.A.R.T. 

6.95 

MM5530,  41/2  DIG.QVM  CHIP 

7.95 

LH0070CH-1 

4,50 

MM5616 

55 

NSL  4944  AC/DC  UNI  V.LED 

.75 

DL704.  3'DISPLAY  LED 

1,40 

DL707.  ,3"DISPLAY  LED 

1.50 

DL747.  .65"DI  SPLAY  LED 

1.95 

MOR  10A.  .12"DISPLAY  LEO 

.70 

MAN -3 A.  .T2"DISPLAY  LED 

.40 

"NIXIE"   5"OISPLAY 

£5 

LIQ.XTAL(3%  01G.4'*DISP, 

695 

19SK-15  FLEXCALC.KYBD 

2.95 

4  POS,  DIP  SWITCH 

1,50 

8  POS.  DIP  SWITCH 

1.85 

8  POS.  ROTARY  SWITCH 

,75 

SPOT  CTR-OFF -MOM. 

1.45 

ELECTRONIC  DISCOUNT 

sales  ^= 

138  N.  81  STREET 
MESA  AZ  85207 
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What  is  Your  Gear 
Really  Worth 

Consumer  Pricing  Service  will 
be  glad  to  tefl  you.  Wholesale, 
retail,  trades  and  insurance 
appraisals,  by  an  independent 
service  with  your  interests  in 
mind; 

Send  us  a  list  of  your  gear 
showing  options,  age  and 
condition  of  each  item,  an 
SASE  and  $5.00  for  an  imme- 
diate quote. 

You  will  also  receive  at  no 
additional  cost  our  brochure 
on  how  to  get  the  most  for 
your  gear,  along  with  some 
tips  on  buying  new  and  used 
ham  gear* 

DON'T  SETTLE  FOR  LESS 
THAN  YOUR  GEARS 
ACTUAL  VALUE.  ACT 
TODAY  AND  SAVE  A 
BUNDLE. 


Consumer  Pricing  Service 

P.O.  Box  454 

3om erv ill e  MA  02143 


Out  of  Band 


T"?*''.'"** 


Shortwave  Listening 

Our  only  business  is  supply- 
ing everything  needed  to  tune 
outside  the  Amateur  Radio 
bands  and  identify  what  you 
hear.  Our  mini-catalog  de- 
tails Barlow  Wad  ley ,  Drake 
and  Yaesu  receivers,  WORLD 
RADIO  TV  HANDBOOK,  logs, 
antennas,    calibrators,    CON- 
FIDENTIAL FREQUENCY  LIST, 
receiving  antenna  tuners, 
FM  or  TV  station  guides,  AM 
pattern  maps,  audio  filters, 
special  ITU  lists,  QSL 
albums  and  every  book  pub- 
lished on  "listening/' 

GILFER  ASSOCIATES,  INC 

P.O.  Box  239,  Park  Ridge,  NJ  07656 


How  You 
Can  Convert 
Your  Rohn 

25G  Tower  to  a 
FOLD  OVER 


CHANGE,  ADJUST  OR  JUST 
PLAIN  WORK  ON  YOUR 
ANTENNA  AND  NEVER  LEAVE 
THE  GROUND. 


If  you   have  a   Rohn   25G 

Tower,  you  can  convert  it  to 
a  Fold-over  by  simply  using 
a  conversion  kit.  Grt  buy  an 
inexpensive  standard  Rohn 
25G  tower  now  and  convert 
to  a  Fold-over  later. 

Rohn  Fold-overs  allow  you  to 
work  completely  on  the 
ground  when  installing  or 
servicing  antennas  or  rotors. 
This  eliminates  the  fear  of 
climbing  and  working  at 
heights.  Use  the  tower  that 
reduces  the  need  to  climb. 
When  you  need  to  "get  at" 
your  antenna  .  .  .  just  turn 
the  handle  and  there  it  is. 
Rohn  Fold-overs  offer  un- 
beatable utility. 

Yes!  You  can  convert  to  a 
Fold-over.  Check  with  your 
distributor  for  a  kit  now  and 
keep  your  feet  on  the  ground, 

AT  ROHN  YOU  GET  THE  BEST 


Unarco-Rohn 

Diviston  o!  Dnarco  Industries,  Jnc 
P  O  Box  2000,  Peona  Illinois  61 601 
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A  problem  encountered  by 
most  apartment -dwelling 
amateurs  is  that  of  radiating  a 
good  signal  on  all  hands, 
without  causing  TVI,  when 
facilities  are  available  only  for 
a  wire  antenna  of  random 
length.  We  have  achieved  this 
very  successfully  by  adapta- 
t ion  of  an  antenna-! uning 
circuit  previously  used  by 
VK6ZEH  in  commercial 
installations. 


D.  L,  Smithdale  VK6DX 
12/10  Walter  Road 
Inglewood   WA  6052 
Australia 

H.  E.  Christensen  VK6ZEH 
21  Pollard  Street 
Giendalough   WA  60 J  6 
.Australia 


he  necessary  com- 
ponents were  obtained 
as  shown  in  Fig.  1  and  the 
tuner  assembled  with  the 
exception  of  the  taps  from 
the  switches.  A  point  worth 
mentioning  here,  in  construc- 
tion, is  that  the  coil  should  be 
accessible  to  enable  taps  to  be 
soldered  on  at  any  point 
around  it. 

It  is  essential  that  a  good 
ground  is  available.  Fortun- 
ately, ai  the  6DX  apartment, 
the  water  system  was  all 
copper  and  its  grounding 
properties  good,  Adjacent  to 
the  apartments  was  a  Filling 
station,  with  a  very  con- 
venient tree  at  the  back  of 
the    block.    Permission    was 


Tune  Up  a  Random  Wire 


-  -  world's  simplest  antenna  for  80-15 


Reprinted  from  Amateur  Radio, 
Journal  of  the  Wireless  Institute 
of  Australia,  October,  1974. 


obtained  from  the  flat 
owners,  and,  with  the  cooper- 
ation of  the  service  station 
proprietor,  125  feet  of  wire 
became  airborne  at  around  30 
feet  up.  The  length  of  wire  is 
of  no  importance;  anything 
more  than  30  feet  can  be 
made  to  work  on  bands  80m 
to  1  5m.  It  is  essential  that  the 
wire  is  placed  in  position  and 
the  end  brought  to  the  point 
where    the    tuner    will     be 


The  photo  clearly  shows  the  construction  and  the  heavy  duty 
components  used. 


located.  Any  subsequent  re- 
arrangement will  upset  the 
system. 

Tuning  Procedure 

The  80m  band  should  be 
adjusted  first.  Place  the 
capacitor  in  half  mesht  the 
input  lap  about  10  turns  up 
from  the  cold  end,  and  the 
transceiver  at  midband.  Feed 
a  signal  from  a  loosely 
coupled  signal  generator  and 
run  the  top  tap  down  the  coil 
until  a  maximum  S  meter 
reading  is  obtained,  then 
solder  the  tap  in  place.  Now 
place  an  swr  meter  between 
the  transceiver  and  tuner, 
using  50  Ohm  coax.  Apply 
low  power  from  the  trans- 
ceiver and  check  for  mini- 
mum swr.  If  it  is  necessary  to 
move  the  capacitor  consider- 
ably, re-center  and  adjust 
lower  tap  until  the  minimum 
swr  is  achieved.  This  can  be 
done  two  ways:  by  switching 
off,  moving,  and  reehecking, 
or  by  holding  the  lower  tap 
with  well  insulated  pliers  and 
running  up  and  down  the 
lower  section  of  the  coil  until 
the  exact  spot  is  found 
(WARNING  -  high  voltages 
can  be  expected  here; 
proceed  with  caution).  Once 
the  optimum  position  is 
found,  by  a  very  slight  adjust- 


ment of  the  condenser;  an 
swr  of  near  1.0  can  be  had 
from  one  end  of  the  band  to 

the  other.  If  this  cannot  be 
achieved,  select  the  lowest 
possible  and  readjust  the  top 
tap  half  a  turn  either  way  as 
necessary  to  lower  the  swr* 
When  operating  at  the 
extreme  end  of  the  band,  the 
swr  should  be  no  more  than 
1 .2  and  can  be  reduced  by  a 
slight  adjustment  of  the 
capacitor. 

The  remaining  bands  are 
tuned  in  a  similar  manner,  28 
MHz  has  not  been  included, 
as  it  is  felt  a  suitable  separate 
antenna  can  be  erected  and  a 
separate  tuner  using  smaller 
capacity  and  inductance  con- 
structed. 

Features 

One  of  the  advantages  of 

the  tuner  is  that  it  can  be 
adjusted  to  match  any  imped- 
ance offered  by  the  long  wire. 
It  should  be  noted  that  in 
some  instances,  e,g.,  ours  on 
20m,  the  input  tap  is  above 
the  output  tap  due  to  the 
impedance  being  less  than  50 
Ohms. 

No  specific  tap  positions 
can  be  given  as  they  are 
entirely  dependent  on  the 
length,  height  and  properties 
of  the  antenna.  With  a  little 
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patience,  the  ultimate  can  be 
achieved,  all  your  signal 
generated  being  radiated  and 
not  wasted  healing  up  the 
antennas. 

Good  construction  prac- 
tices should  be  followed, 
using  heavy  duty  switches 
and  a  variable  capacitor.  The 
wiring  should  be  bare  copper 
wire  apd  firm  enough  not  to 
sag.  Plastic  covered  wire,  if 
touching,  and  the  wrong  tap 
selected  for  tuning  up,  will 
result  in  fusion  of  the  wires 


together.  The  whole  assembly 
should  be  enclosed  in  a  well 
bonded  and  grounded  metal 
box.  By  leaving  off  the 
ground,  the  swr  will  rise  to  as 
much  as  2.5  to  1 . 

The  system  can  be  used  to 
match  a  vertical  antenna  in 
the  same  way.  Tests  to  date 
have  shown  the  system  to 
work  very  well,  and  the  com- 
ment of  DX  stations  is  often 
of  surprise  when  they  hear 
thai  the  antenna  is  only  a 
long   wire.  Working  portable 
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Fig.  I. 

in  the  NWP  Europe  has  been  fair  ration  of  DX  using  a  125 
worked  with  ease  using  a  60  foot  wire  30  feel  up.  Good 
foot  wire  12  feet  up  and  a      DX!  ■ 


from  page  ft6 

ber  of  applications,  how  the  time  it 
takes  can  be  multiplied,  What  I  cannot 
understand  is  (since  this  process  has 
been  computer  tied)  the  time  it  takes 
to  receive  a  license  back  from  the 
Commission  has  not  changed.  In  fact, 
it  has  increased! 

When  I  got  my  Novice  license  in 
T961,  I  waited  six  weeks  from  the 
lime  my  test  was  mailed  until  my 
license  came  back,  I  am  at  present 
waiting  for  my  Advanced  class  license 
(I  was  tested  10  Nov.  76)  and  I  was 
informed  by  the  examiner  it  would 
take  about  six  weeks  for  my  new 
license  to  come  to  me.  This  is  the 
same  amount  of  time  it  took  to  get 
my  Novice  back  in  1961.  HOW  CAN 
THIS  BE?? 

I  would  like  to  know  how  the 
routing  and  processing  of  the  applica- 
tions go  when  ihey  leave  the  district 
office.  Also  L  am  interested  in  (since 
he    has    already    proven    himself   by 

patting  the   exam   Mid  H  he  has  i 

license},  why  can't  the  applicant  be 
authorized  to  operate  with  the  new 
privileges  on  a  temporary  basis  until 
the  new  one  has  been  issued? 

There  is  no  need  to  rush  on  a  reply 
to  this  letter,  because  I  will  not  be 
looking  for  an  answer  for  the  next  six 
weeks. 

Richard  L.  Swain 

Here  is  a  letter  I  sent  to  the  FCC. 
The  reason  for  doing  the  complaining 
should  be  rather  obvious. 

I  am  not  trying  to  attack  the  entire 
FCC  and  say  it  is  behind  the  times, 
because  it  is  not.  The  fact  is  that  the 
administrative  section  which  does  the 
actual  processing  and  issuing  of  the 
licenses  is  GROSSLY  inefficient  and 
most  likely  is  tacking  in  proper  super 
vision. 

t  am  a  fourteen  year  veteran  of  the 
system  (I  am  a  member  of  the  USAFJ, 


and  I  think  1  know  how  most  govern- 
ment agencies  work  in  their  adminis- 
trative sections. 

I  think  ihe  FCC  could  issue  a 
temporary  license  at  the  field  office  or 
examination  point  for  those  who 
already  have  a  license  and  call  sign. 
Nothing  makes  most  people  madder 
than  to  order  something  prepaid  and 
have  to  wait  two  or  three  months  for 
it  to  get  to  them. 

I  have  discussed  both  subjects  with 
several  other  amateurs  and  they  agree 
all  the  way  with  me.  What  we  would 
like  to  see  is  all  others  who  have  had 
the  same  problems  voice  their  griev- 
ances or  opinion  on  both, 

Richard  L.Swain  K8AIT 
Sawyer  AFBMJ 


INSPIRATION 


This  is  my  first  letter  to  any  maga 
line,  bui  the  story  on  the  live  year  old 
ham  inspired  me  to  write  a  few  lines. 

The  first  thing  I  might  say  is  that 
my  CB  call  is  KET-5238,  so  this  letter 
vs  not  to  cut  down  C9,  It  might  step 
on  a  few  toes  In  the  ranks,  but  if  the 
shoe  fits,  wear  it. 

It  would  seem  that  if  a  five  year  old 
can  pass  a  Novice  ham  test,  the 
people  who  want  us  to  give  up  our 
standards  as  hams,  by  dropping  the 
code  and/or  making  the  test  simpler, 
should  take  another  look. 

I  agree  that  we  need  new  blood  in 
the  ham  ranks,  but  we  also  must  keep 
our  standards  high*  If  someone  doubts 
this,  they  should  look  at  other  coun- 
tries* licensing.  Not  every  country  has 
Novices  for  instance.  So  when  a 
Novice  goes  to  Germany,  they  do  not 
license  him  at  all,  Can  you  or  anyone 
else  imagine  a  person  with  a  "Com 
municator*'  license  going  to  any 
country   trying   to    get   a   license?    It 


would  probably  be  like  going  to 
another  country  with  a  C8  license 
asking  for  an  amateur  license  with 
General  privileges, 

Robert  H,  Parti  gi  an  on  i 

WB5JZP/DA1PQ 

APONY 

PHOOEYl 

I  must  say  "phooey  to  hams"  in 
reference  to  those  who  don't  acknowl- 
edge uP  byters.  My  subscription  to  73 
started  soon  after  I  found  I/O.  Its  a 
shame  that  a  few  people  can't  see  past 
their  ham  dials,  and  into  a  world  of 
logical  bits.  But  of  course  everyone  to 
the  if  own  —  and  mine  is  uPs.  How 
ever,  keep  up  the  good  work  in  73  on 
both  sections  and  maybe  a  few  byters 
might  just  cross  over  and  hit  the  air- 
ways. 

To  the  byters  I  must  pass  the  bytes 
on  -  while  flying  Delta  over  Georgia, 
an  interesting  gentleman  (from  Tl) 
introduced  me  to  Tl's  TMS99Q0  16 
bit  uP  having  a  3  MHz  cycle  lime. 
With  17  vectored  interrupts,  full  16 
bit  capability  on  both  A  &  D  bus 
lines,  And  no  special  memories  or  ICs 
for  system  interfacing  are  needed. 

The  data  sheets  I  have  sure  look 
like  the  PACE,  8080,  and  6800  uPs 
have  got  a  bigger  brother.  The  cost  of 
the  9900  is  more  but  you  save  with 
the  1/0  and  interrupt  interfacing,  pro 
gram  development,  and  program 
execution  time 

Oh  I  And  a  new  bipolar  memory 
SN54S400  {S400J  4096  bit  static 
RAM  having  a  75  ns  R/W  cycle. 

Wow  I  Sure  looks  like  '77  is  going  to 
be  "heaven,  next  stop/' 

Francis  T.  L  Dossey^ 
FPO  New  York 


WIMU 

Many  thanks  for  the  prize  subscrip 
tion  to  your  magazine  you  con- 
tributed to  the  WIMU  Hamfest.  I  won 
it  in  a  2  meter  hidden  transmitter 
hunt. 

As  a  former  president  of  this  hanv 
fest  (when  I  was  a  K7  from  Wyoming}, 
I  realize  the  difficulty  of  getting  sup- 
port and  prizes  to  put  on  an  event 
such  as  this.  It  is  sometimes  difficult 
to  put  on  agoodget  together  without 


the  generous  support  of  ham  dealers 
and  the  magazines.  I  want  to  extend 
to  you  my  personal  thanks  for  the 
subscription  and  for  your  support  of 
our  ham  fest. 

The  WIMU  Ham  fest  is  for  the  hams 
in  Wyoming,  Idaho.  Montana,  and 
Utah.  It  is  the  largest  and  oldest 
ham  fest  in  these  western  states.  This 
year's  event  at  Mack's  Inn,  Idaho  was 
the  44th  year  it  was  held.  We  broke  an 
a II -time  attendance  record  this  year 
with  a  registration  total  of  about  365, 
Perhaps  a  ham  fest  of  this  size  is  not 
too  big  by  eastern  standards,  but 
considering  the  sparse  ham  population 
of  these  states,  and  the  distances 
involved,  the  attendance  is  pretty 
remarkable.  Some  hams  travel  over 
800  miles  every  summer  to  come  to 
the  harnfest. 

HalBergesonWflMXY 
Colorado  Springs  CO 


FEEDBACK 

I  enjoyed  reading  the  two  part 
article  about  commercial  marine 
radiotelegraph  operators  in  the  Nov. 
and  Dec.  issues.  However,  before  any 
73  readers  get  the  wanderlust  and 
strike  out  for  such  a  career,  a  couple 
points  should  be  made.  First  there  are 
about  four  times  more  operators  avail 
abte  than  ship*.  The  Radio  Officers 
Union  is  tighter  than  a  drum  and 
chances  of  more  bodies  entering  in 
and  thinning  out  the  ranks  arc  very 
poor  right  now.  Also,  on  page  160, 
Dec  issue,  the  Coast  and  Geodetic 
Survey  is  listed  as  a  source  of  employ- 
ment. C&GS  was  done  away  with  in 
1965.  National  Ocean  Survey  in  Seat 
tie  may  be  helpful.  Also,  MSA  is  not 
correct  —  should  be  MSC,  Military 
Seatift  Command.  One  in  SF  is  called 
MSCPAC.    I  don't  know  the  address- 

Cliff  Appel  WB6AWM 
Orangevale  CA 


TRIGGERED 


I,    too,  was  shot  by  Trigger   Elec 
ironies,  Dec.  21,  1974.  I  ordered  high 
pass  and  Jow  pass  filters,  and  I  was 
strung    along    until    I    got   tired  and 

Continued  on  page  136 
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Novice  Q&A 


Q.   Is  there  a  very  simple,  one  tran- 
sistor circuit  for  a  CW  monitor? 
A    Yes,  see  the  figure,  For  the  tone 
desired,    adjust    potentiometer    RI. 
Place  the  pickup  cot/  anywhere  near 


This  column  will  be  a  monthly 
feature  of  73  Magazine.  It  is  hoped 
that  it  will  be  of  assistance  to  begin 
tiers  and  old  timers  alike.  We  only  ask 
that  your  questions  be  kepi  as  general 
as  possible,  We  will  try  to  answer  all 
queries  received.  Please  mail  your 
questions  to  Technical  Editor,  73 
Magazine,  Peterborough  NH  03458 h 

CL  What  is  the  correct  procedure  to 
use  when  measuring  the  grid  current 
of  a  cathode  driven  amplifier? 
A  Measuring  the  grid  current  of  a 
cathode-driven  amplifier  can  be  a  deli- 
cate task,  since  it  is  a  tick  fish  job  to 
unground  the  grid  sufficiently  to 
permit  3  metering  circuit  to  be  u$edM 
yet  still  hold  the  grid  at  ft  ground 
potential.  The  inherent  inductance  of 
most  bypass  capacitors  permits  the 
grid  circuits  to  "float"  000 ve  ground 
at  some  high  frequency  and,  as  a 
result,  the  amplifier  exhibits  instabil- 
ity and  parasitics.  This  problem  can  he 
avoided  with  the  metering  circuit  of 
the  figure  (A).  The  control  grid  is 
grounded  with  a  HI  composition  re- 
sistor, bypassed  by  a  ,015  pF  disk 
capacitor.  The  voltage  drop  generated 
by  the  flow  of  grid  current  across  the 
resistor  can  easily  be  measured  by  a 
millivoftmeter  which  is  calibrated  to 
read  in  terms  of  grid  current.  Indi- 
vidual grid  current  for  each  of  a 
parallel  pair  of  tubes  may  be  measured 
by  the  circuit  of  (Bl  in  the  figure* 

The  internal  resistance  of  the  &  1  dc 
milliammeter  plus  the  series  resrstor 
El  determines  the  maximum  current 
in  the  order  of  60  mA.  This  fir  very 
convenient,  as  the  reading  of  the 
meter  scale  can  easily  be  multiplied  by 
100  to  obtain  the  actual  value  of 
current.  When  100  mA  flows  through 
III,  there  exists  a  potential  of  0,1  V 
across  the  resistor.  The  meter  should 
read  0,1  V  full  scale  10  correspond  to 
a  grid  current  of  100  mA, 

For     example,     with     a     Triple  tt 
=22  hT  (which  has  an  internal  rests > 


TO      "* 
HEADSET^. 


tance  of  55il)4  the  voltage  drop  across 
the  meter  itself  ts  0.55  V  when  /  mA 
flows  through  tt.  To  convert  the 
milliammeter  to  a  voltmeter  reading 
0.1  V  full  scale,  a  series  multiplier 
must  be  added,  A  voltage  drop  of  Of 
V  exists  across  a  100H  resistor  when 
one  mA  of  current  flows  through  it 
The  difference  betvwen  lOOil  and 
5511  or  45ll  must  therefore  be  added 
in  series  with  the  meter  to  convert  it 
to  read  0. 1  V,  full  scale.  On  the  other 
hand,  placing  the  meter  itself  across 
the  711  resistor  without  the  series 
multiplier  will  result  in  a  full  scale 
reading  corresponding  to  55  mA. 
Thus,  if  maximum  grid  current  is 
below  this  latter  figure,  no  series 
resistor  is  required  for  the  meter. 
Conversely,  high  values  of  grid  current 


or  in   the  transmitter.    If  the  gadget 
doesni      "take     off*4     immediately, 
reverse   the  primary   winding  connec 
tions  of  the  transformer,  which,  in- 
cidentally, is  a  Lafayette  TR-fW. 

Q.  When  operating  a  transmitting  set 
containing  a  fan,  must  all  covers  be 
closed? 

A  Thts  depends  on  the  design  of  the 
ventilation  system  Large  transmitters 
containing  two  or  more  air  blowers 
are  designed  for  ^closed  coverrr  opera- 
tion within  the  ventilation  system. 
Removing  the  covers  allows  the  air  {in 
some  cases J  to  flow  helter-skelter 
without  maximum  effect.  On  ham 
transmitters,  especially  SS8  units  of 
short  duty  cycle,  there  is  generally  no 
problem. 


produce  greater   voltage  drop  across 

the   FD  resistor  and  larger  values  of    O.  Is  it  unusual  that  the  final  tubes  of 
series  multiplier  resistance  are  needed,     a  transmitter  must  be  replaced  every 

four  months7  If  so,  what  should  be 
checked? 

A  Yes4  frequent  tube  replacement  is 
unusual.  First  measure  the  bras  to  the 
ftnai  in  accordance  with  the  manual  or 
a  tube  data  sheet.  Next  measure  the 
final  plate  voltage.  If  these  do  not 
check  out  for  are  way  off!,  then 
review  your  method  of  tuning.  Run- 
ning  a  transmitter  into  a  poorly 
matched  antenna,  with  its  attendant 
high  swrf  does  not  help  the  final  tube 
much  Overdriving  the  final  tube  is 
another  way  to  shorten  power  tube 
life,  Therefore,  check  the  drtve  to  the 
final,  too. 


Q.  What  is  a  mtcrowave  radiometer 
and  what  does  if  do? 
A  The  mtcrowave  radiometer  is  a 
receiver  of  electromagnetic  energy 
used  to  measure  thermal  radiation  in 
the  rf  spectrum.  Typical  sensitivities 
of  the  order  of  MO  dBm  are  made 
possible  by  comparatively  long  post 
detector  integration  time  and  pro- 
vision for  cancellation  of  receiver  gain 
variation  in  the  period  of  one  observa- 
tion. 

These  devices  are  mostly  used  tn 
radio  telescopes  for  measuring  extra- 
terrestrial radiation  and  for  passively 
detecting  and  identifying  mrliiary 
targets  (both  ground  and  airborne / 
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Q.  Is  it  possible  to  add  a  transistorized 
S  meter  to  an  all  band  Japanese  made 
receiver7 

A.  The  circuit  in  the  figure  works  welt 
on  most  receivers  and  tt  is  easy  to 
connect  For  Q1,  the  following  tran- 
sistors may  be  used:  G&7,  SK-30J  1, 
NR5,  TRIO.  DS75. 

For  02:  HE-1,  SK3005,  TR-OG. 

The  value  pf  the  input  resistor f 
shown  as  1.2  Mil  in  the  schematic 
diagram,  may  have  to  be  adjusted 
depending  on  the  avc  voltage  avail- 
able. 


Q,  What  modifications  should  be  con- 
sidered when  modernizing  a  receiver? 
A.  First,  replace  the  rf  amplifier  with 
a  high -gam  tube  like  the  68Z6  —  a 
new  socket  may  be  needed.  The  recti- 
fier {5Y3G  77  can  be  eliminated  with  a 
silicon  plug-in  replacement.  Stabilize 
the  voltage  on  the  bfo  I6J5I  with  a 
separate  VR  tube  or  rener  diode-  Add 
a  product  detector. 

O.  When  used  in  SSB  work,  the 
detector  is  usually  referred  to  as 
"product  detector. "  What  is  the 
reason  for  this? 

A  Because  the  detector  has  an  output 
amplitude  which  is  proportional  to 
the  mathematical  product  of  the 
amplitudes  of  its  two  inputs,  carrier 
and  modulating  signals 

Q.  Is  there  any  way  to  use  90::  coax 
cable  with  a  vertical  antenna  which 
requires  a  50H  match? 
A  Cut  two  parallel  pieces  of  the  90D. 
coax  cable.  Make  sure  they  are  the 
same  length.  By  paralleling  them  the 
result  wtll  be  45il  or  so. 

Q,  Can  =18  shielded  wire  be  used  to 
connect  a  doublet? 

A.  No.  First,  the  doublets  72a 
impedance  does  not  match  that  of  the 
wire.  Second,  shielded  wire  is  not  the 
same  as  coaxial  cable.  Finally,  capaci- 
tance per  foot  is  much  higher  with 
shielded  wire  than  with  coax. 

Furthermore,  because  the  shield  is 
not  uniformly  spaced  over  the  wtrer 
the  capacttive  distribution  will  be 
uneven. 

d  What  is  the  difference  between  a 
direct  probe  and  an  isolation  probe 
for  a  scope? 

A.  Just  as  the  name  implies,  a  direct 
protie  is  a  test  probe  which  is  con- 
nected to  a  piece  of  shielded  cable 
without  series  resistance  or  capaci- 
tance. The  isolation  probe  can  be 
either  capacitive  or  resistive  —  or  both 
—  and  serves  to  present  a  higher 
impedance,  a  tower  capacitance  or 
hrgher  resistance  (less  load)  to  the 
circuit  under  test. 

Q.  What  can  be  used  in  an  emergency 
to  check  circuit  continuity? 
A,  Use  your  receiver  and  two  test 
leads  -  one  connected  to  the  re- 
ceivers antenna  terminal  and  the 
other  termmated  directly  to  the 
antenna.  You'll  notice  continuity  — 
and  varying  degrees  of  such  —  by  the 
resultant  increase  in  receiver  gain  on 
the  S- meter.  Tune  to  a  station  that  is 
fairly  weak  without  the  antenna  con- 
nected. 

urn 

ADJUST 


TO 
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Both    of   these    units    provide    12    Channels    with    individual 
trimmers  for  Receiver  and  Transmitter  Channel  Netting 
Both  have  a  big  clear  S  Meter  RF  Output  Meter 
Superb  Receiver  Sensitivity  and  Selectivity 

Crisp,  Clear  Audio  on  Transmit  and  Receive 


NOW- SPECIAL  GROUP 
DISCOUNTS  ON  THESE 

TWO  GREAT  UNITS! 


At  their  regular  low  prices  these  units  represent  the  best  value 
for  the  FMVr.  Now  they  are  available  at  even  lower  prices  when 
ordered  by  clubs  or  repeater  groups!  Special  prices  applicable 
on  quantities  of  2  or  more.  Prices  as  low  as  SI 40,00  in  larger 
quantities- 


QUANTITY 

MARK  3 

FM-76 

2  -    4  pes. 

$166.50 

$162.00 

5  -    9  pes. 

1 62.00 

155.00 

10-19  pes. 

156.00 

1 50.00 

20  ■  39  pes. 

151,00 

145.00 

40  + 

146.00 

140.00 

Phone  Bob  Raueh,  WA3QEZ,  at 

Clegg  today  for  details  on 
these  units  and  the  special 
GROUP  PURCHASE 
plan. 


COMMUNICATIONS  Corp. 

,*      208  Centerville  Road, 
Lancaster,  PA  1 7603 

Toll  free  Sales  &  Service  — 
Phone  (800)  233-0250 
in  PA  call  (717)  299  7221  (collect) 


you  can. 

The  ETK  (Electronic  Touch  Keyer) 
processes  inputs  and  sends  perfect 
dots,  dashes,  and  spaces  at  speeds  of  7 
to  55  wpm.  The  LED  indicators  dis- 
playing dots,  dashes,  and  spaces  serve 
as  a  visual  training  aid  for  the  less 
proficient  CW  operator.  17  ICs,  relay 
output,  side  tone  speaker,  120  VAC. 
Inquiries  invited. 

for  onty  145.00 

I  includes  instruction  book) 


Order  direct  from: 

P.O.  Box  1125 
==S  Kent.  Washington  98031 

Instruction  Book  1.00 


4 

Vanguard  has  a  frequency 
synthesizer  that  will  save  you  time 
and  money*  It  will  give  you  8000 
thumbwheel  selected  channels 
from  140.000  to  179.995  MHz  in 
5  kHz  steps  at  .0005%  accuracy 
and  your   cost  is  only  $179,95, 

Our  standard  model  is  for  re- 
ceivers with  the  crystal  formula 
Fc  =  Fs  -  10.7  MHz  divided  by  3. 
However,  we  can  make  it  for 
almost  any  other  formula. 


For  complete  details  of  this 
synthesizer  and  others  priced  as 
low  as  $1 39,95,  see  our  half  page 
ad  in  the  May  1976  issue  of  this 
magazine. 

VAWGUAKD  LABS 

196  23  jimma  A*e  .  Hoi  In,  N*w  York  1 1423 


12S 


DIGITAL  AUTO 


This  elegant,  handsome  clock  will  look  smart  anywhere  you 
put  it  —  car,  boat,  mobile  home,  kitchen,  bedroom,  shop  or 
den.  High-impact  ABS  plastic  case  combines  durability  and 
beauty  of  design,  The  snap'on  mounting  bracket  allows  easy 
installation  and  removal. 

The  heart  of  this  chronometer  is  a  hfijh  frequency  crystal  oscilla- 
tor which  provides  an  accuracy  of  +  1  minute  per  month  even 
in  changing  temperature  or  electrical  "noise"  conditions.  Easy 
to  assemble  kit  with  complete  step-ay -step  instructions.  Or,  for 
tnose  who  would  rather  not,  a  ready-built  and  tested  unit  is 
also  available. 

FEATURES  INCLUDE: 
12  or  24  hour  time  format  —  Displays  time  in  hours,  minutes 
and  seconds  on  6  large,  .A"  red  LED  displays  -Operates  on  any 
9-14  volt  AC  or  DC  power  —  Simple*  non-polarized  power  in- 
put —  Internal  9  V  battery  assures  timekeeping  (without  dis- 
play) when  external  power  is  removed  —  Special  circuit  elimi- 
nates false  counting  caused  by  voltage  spikes  —  Recessed 
switches  in  case  front  for  quick  and  easy  ttme  setting  —  Op- 
tional AC  adapter  available. 

Complete  kit  —  includes  all  components,  etched  and  drilled 
epoxy  PC  boards,  mounting  bracket  and  assembly  instructions, 
(less  9  V  battery). 

Kit  ^SI-204      Assembled  #SI-204W      110- V  AC  Adapter 
S27.95  S37.95  S2.50 


6  DIGIT  LED  CLOCK    KIT 


24  HOUR 
60H2 
rGHT  LEDS 


This  kit  uses  the  MM5314  clock  chip  and  is  available  with  a 
choice  of  display  sizes.  Features  12  or  24  hour  time  format,  50 
or  6  0  Hz  input,  fast  and  slow  time  setting  with  a  hold  function 
for  precise  time  syncronizing.  Kit  includes  all  components, 
etched  and  drilled  epoxy  boards  and  complete  step-by-step 
assembly  instructions.     (Case  and  transformer  not  included). 


Kit  ^=SI-10  with  .27 
Kit  ~SI-14  with  .4  rt 
Kit  =SMS  with  .S#' 
Transformer  to  suit. 
Transformer  to  Suit* 


+* 


Red  LED's    - 

Red  LED'S    .       .       r      , 

Red  LED's    - 

(pc  lug  mount  type) 

{molded  with  line  cord) 


511.50 
$13.95 
516,95 
S  1.25 
S   2,50 


TIME    BASE 


This  kit  enables  any  AC  powered  Clock  to  be  operated  on  DC. 
Compact  size  —  only  1M  x  2".  Power  requirement:  5-15  VDC  © 
2  mA.  Kit  includes  all  components,  PC  Board  and  easy  to  follow 
hookup  instructions  for  interfacing  with  most  all  MOS  clock 
chips, 

Kit  =SI  62 $5.75    ('$4.75  when  purchased  with  any  clock  kit). 


CLOCK   CHIPS 

MM531  4  -G-digit,  12/24  Hr,  50/60   Hz 

Multiplexed,  24-pin  .  *$3,75 

MM5  3I6  -4 -digit.  12/24  Hr,  50/60  Hz. 

Alarm,  Sni,  Timer,  40-pin         *       .  14.50 
SG252  -  G -digit.  l?Hr/60Hz.  24Hr/5QHz, 

Alarm,  Snz,  Mpx.,  28-pin      .... 
CT7GQ1  -G -digit.  Clock,  calendar,  Radio 

Timer,  ]  2/2fl   Hr,  28-pin 
MK503E1  -  4~digit  direct  drive  LED,  1  2Hr, 

50Hz,  Radto  Timer,  40-pin 


FM  WIRELESS 
MIKE  KIT 


.  S4.9S 

.S6.95 
.$6.9i 


• 


rrrrn 


te&*£**^ 


9-DfGIT  DISPLAY 

Ideal   for  a   mini  clock,  calcufator 
or  stopwatch.    .1  1  "  digit  height. 

Special  -  S0.99  ea.   .      .    3/$2„50 


Kit  5i~36  is  a  completely  new  design  in  FM  wireless  trans 
mitters.  Unique  PC  layout  eliminates  the  need  for  wire-wound 
coils  which  other  units  use.  Can  be  used  with  any  dynamic  type 
microphone  to  broadcast  on  the  FM  band.  Output  is  typically 
J  0  0  mW  with  a  9 -volt  battery,  but  Can  be  Increased  to  1  Watt 
with  50  volts*  Frequency  range  ,idiustable  from  50  Wlhiz  to  1  50 
MHz.  Size:  Only  ]  .8 "  x  1,8",  Complete  kit  Includes  all  com- 
ponents, PC  Board  and  assembly  instructions,  (less  battery  and 
microphone). 


Kit  ^Sl-36 


&    j.J j 


LED  DISPLAYS 

FND-359   .  .  .38  "CC         $0,95 

FND-503    .  .  .50  "CC         SI.  29 

FND-S03   .  .  J0MCC         S3.50 

DL747        ,  -  .60MCA        S2.2S 

XAN-664*  .  .60"CCrai  S2.7S 

XAN^54*  .  .6  0"CCyn  S2.S5 

*  Denotes  no  decimal  point. 


LED  DRIVERS 

^^^       Quad  segment  driver.  .SO  A  9 

Hex  digit  driver    .       .       .       .  SO. 59 


I 


Subrnim 
Mini  red 
Mini  green 
Jumbo  red 
Jumbo  green 


DISCRETE   LED 

red    , 


8  /$  1  .0  0 
7 /J  1.00 
6/S1.00 
6/51-00 
5/S1.00 


LINEAR      ICn 

30S  Precision  Op  Amp    . 

380  2  Walt  Audio  Amp 

555  Timer        . 

56  5   Phase  Locked  Loop 

56  7  Tone  Decoder     . 

709  Op  Amp 

741   Op  Amp         ,      - 


0,99 
0.99 
0,55 
1  .19 
1.75 
0.2  5 
0,25 


& 


VOLTAGE  REGULATORS 

LM309K  5v,  1   amp,  TC-3  ,  1.10 

7805  5v,]    amp,  T0-220  .  0.95 

7812  12v,  1   amp,  TO-220  .  0.9  5 

7815  15^,  1   amp,  TO-3    .  ,  1  .25 

7824   ZA  vp  !    amp,  T0-3    ,  ,  1  ,25 


ELECTROLYTIC  CAPS. 

2  000  uF/i5V  Axial         3 /Si. 0  0 

1000  uF/25  V  PC  leads  4/Sl  .00 

220  uF/25  V  PC  leads  5/51.00 

i  00  oF/2  5  V  PC  leaos  S/S 1  -00 

10  uF/2  5  V  PC  leads  8 /Si. 00 


SWITCHES 

SPOT  Heavy  duty 

Rocker       ,  .    6/51-00 

SPST  Momentary  Push 

Button        .      .      #    3 /$!. 00 


MEMORY 

2102-1     IK  Static  RAM  ,     1.69 

21L02B    Low  pwr.  version    ,     1.95 


TRANSISTORS 


1  N4 14 S 
1  N4005 
I  N4  00  7 


DIODES 

SWitCfl 
1  A/4  00  V 
1  A/1000V 


20/S1.00 
15/51.00 
10/51.00 


2N2222 
2N3906 
2N4400 
2N44Q2 
2  K3  0  5  5 


NPN         -       . 
PNP  House  # 
NPN         .       , 
PNP  .       . 

NPN 


,  8/$  1,00 
.  10/S1.00 
.  E/51.00 
.  6  /SI.  00 
.10,79  ea, 


TERMS 


Satisfaction  guaranteed.  We  pay  shipping  in  Continental  USA. 
Others  add  5%,  Overseas  add  10%  (20%  for  Airmail).  U.S. 
Funds  only-  Orders  under  $15,00  add  ?5g  handling.  Texas 
residents  add  5%  Sales  Tax,  Sorry  —  No  COD  or  charge  cards. 
Check  or  Money  orders  only. 


RESISTORS 

100    assorted,    mostly  5%  &   10% 


some  20%, 
100/11,29 


Full  leads 

20Q/$2,10 


% 


SPEAKER  /MIC. 

4  0  ohms  impedance  —  I  -1  /8  "  dia. 
Special  -  S0.79  ea.   .      ,    3/S2.00 


MJE  3055 

90  Walt  NPN  Pwr.  transistor 
mounted  on  heaisink  plate. 
Special  —  SO. 69   .      .      .    3/S1.95 


Prices  good  thru  February 


INTERKL^TOMAL 
P.O.  BOX  G4683-E,  DALLAS,  TEXAS  75206,  U,S,A, 


AMSAT 


QSL  BUREAU 

AMSAT  maintains  a  QSL  bureau 
for  confirming  satellite  QSOs,  Any 
US  or  VE  member  or  satellite  user  can 
maintain  a  few  cases  on  file  and  will 
receive  cards  confirming  contacts  with 
other  satellite  users.  Any  AMSAT 
member  can  also  send  out  cards  con- 
firming satellite  contacts  by  means  of 
the  AMSAT  bureau.  There  is  no  cost 
for  cards  destined  to  Wp  K  or  VE 
stations,  and  a  flat  rate  of  6tf  a  card  to 
all  other  countries. 

I  recently  had  a  chance  to  peruse 
the  dead  cards  (cards  at  the  bureau  for 
which  the  recipient  has  no  envelope 
on  file).  There  are  DX  carcfs,  rare 
states  and  special  event  stations  cards. 
Some  people  nearly  have  enough  cards 
for  an  OSCAR  or  Satellite  1000  award 
watting  for  them  at  the  bureau.  These 


cards  will  have  to  be  returned  to  the 
senders  or  destroyed  in  the  near 
future.  If  you  use  the  satellites  but  do 
not  have  a  case  on  file  at  the  AMSAT 
QSL  Bureau,  send  at  least  one  sn 
today.  If  you  are  an  AMSAT  member, 
you  can  also  send  out  cards  at  the 
same  time.  You  may  be  pleasantly 
surprised  as  to  what  you  will  find  in 
your  first  returned  case.  The  address 
is:  AMSAT  QSL  Bureau,  Dennis 
Gnnerod  WA1EHF,  Manager,  564 
Stillman  St.,  Bridgeport  CT  06608 

TWO  SATELLITES  IN  ORBIT 
We  have  marked  the  fourth  anniver 
sary  of  the  launch  of  AMSAT  OSCAR 
6  and  the  second  anniversary  of  the 
launch  of  AMSAT-OSCAR  7.  It  is 
important  that  the  lifetimes  of  the 
spacecraft    not  be   foreshortened   by 
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The  listed  data  tells  you  ttie  time  and  place  OSCAR  crosses  the  equator  in  an 
ascending  orbit  for  trie  first  time  each  day.  To  calculate  successive  orbits,  make 
8  list  of  the  first  orbit  number  and  the  mm  twelve  orbits  for  that  day.  List  the 
time  of  the  first  orbit.  Each  successive  orbit  is  115  minutes  later  (two  hours  less 
five  minutes).  The  chart  gives  the  longitude  of  the  first  crossing.  Add  29  for 
each  succeeding  orbit.  When  OSCAR  is  ascending  on  the  other  side  of  the 
world,  it  will  descend  over  you.  To  find  the  equatorial  descending  longitude, 
subtract  166  degrees  from  the  ascending  longitude.  To  find  the  time  it  passes 
the  north  pole,  add  29  minutes  to  the  time  it  passes  the  equator.  You  should  be 
able  to  hear  OSCAR  when  it  Is  within  45  degrees  of  you.  The  easiest  way  to  do 
this  is  to  take  a  globe  and  draw  a  circle  with  a  radius  of  2430  miles  (4000 
kilometers)  from  the  home  QTH.  If  it  passes  right  overhead,  you  should  be  able 
to  hear  it  for  about  24  minutes  total  OSCAR  will  pass  an  imaginary  line  drawn 
from  San  Francisco  to  Norfolk  about  12  minutes  after  passing  the  equator. 
Add  about  a  minute  for  each  200  miles  that  you  live  north  of  this  fine.  If 
OSCAR  passes  15  degrees  from  you,  add  another  minute;  at  30  degrees,  three 
minutes;  at  45  degrees,  ten  minutes. 


OSCAR       6:        Input 
145.9a  146.00   MHz;    Output 
29.45-29.55   MHz;   Telemetry 
beacon  at  29.45  MHz, 
OSCAR     7    Mode    A:     Input 


145.85-145,95    MHr;    Output 
29.40  29.50  MHz. 
Mode       9:       Input 
432.125  432.175    MHz;   Out 
put  145.925-145975  MHi. 


Orbits  designated  "X"  are  closed  to  general  use.  "ED"  are  for  educational 
use.  "BTN"  orbits  contain  news  bulletins.  *'Q"  orbits  have  a  ten  Watt  erp  limit. 
"L"  indicates  link  orbit.  "N"  or  "S"  indicates  that  Oscar  6  is  available  only  on 
northbound  or  southbound  passes.  Satellites  are  not  available  to  users  on  "NA" 
days. 


the  use  of  excessive  uplink  power.  The 
QRP  days  have  shown  that  modest 
amounts  of  rf  can  put  good  signals 
i  n  to  the  spacecraft.  Less  than  1 0 
Watts  of  radiated  power  is  alt  that  \\ 
takes  to  put  a  strong  signal  into  A  O  7 
Mode  B,  and  less  than  100  Wans  will 
do  the  same  for  Mode  A  on  both 
spacecraft,  provided  that  there  are  tew 
GRO  operators.  Please,  do  not  use  or 
encourage  high  power  operation  via 
the  satellites.  If  you  have  trouble 
hearing  yourself,  don't  increase  your 
uplink  power,  but  examine  your  re- 
ceiver, tf  you  CANNOT  hear  the 
beacon  signals  from  AMSAT-OSCAR 
6  on  an  overhead  pass,  you  need  to 
improve  your  receiving  capabilities, 

TWO  SATELLITES  TO  COME 
AMSAT  is  currently  building  two 
spacecraft.  The  Phase  III  spacecraft 
has  a  launch  date  in  December,  1979. 
The  European  Space  Agency  4ESA) 
has  agreed  to  provide  a  piace  on  the 
second  ARIANE  Eaunch  vehicle  flight. 
This  will  be  the  first  non-US  launch  of 
an  OSCAR  spacecraft.  AMSAT  is 
also  working  on  a  Phase  1 1  spacecraft. 
This  spacecraft  is  known  as  A>0<D, 
and  is  destined  for  launch  in  late 
1977.  It  is  a  joint  venture  of  AMSAT, 
Project  OSCAR  and  J  AMSAT.  ft 
marks  the  first  time  that  Project 
OSCAR  and  AMSAT  have  cooperated 
on  building  flight  hardware,  A-OD 
will  contain  two  transponders:  a 
145/29  MHz  unit  built  by  AMSAT  m 
Washington  DC,  similar  to  the  one 
flown  on  AMSAT-OSCAR  6,  and  a 
145  435  MHz  transponder  being  buiti 
by  the  Japanese  AMSAT  Association. 
A  prototype  of  this  transponder  has 
been  tested  on  Mount  Fuji  in  Japan 
with  promising  results.  One  unique 
aspect  of  that  transponder  is  that  it 
uses  a  power  FET  in  the  final. 

The  frequencies  to  be  used  by 
A-0-D  are  as  follows: 

UPLINK  (MHz) 

145.85-145.95,145.9-145.95 

DOWNLINK  (MHz) 

29.4  29.5,435.1  435.15 

BEACON  (MHz) 

29.4,  435,095 

Note  that   the   145/435  transponder 

bandwidth  may  be  slightly  narrower 

than  shown  and  incorporates  passband 

inversion  tcf,  A- 0-7  Mode  BL 

This  satellite  is  primarily  designed 
for  the  educational  program  to  pro- 
vide the  capability  for  satellite  demon 
strations  and  communication  through 
to  1980  and  the  launch  of  the  first 
Phase  III  spacecraft 

SPONSOR  A  SOLAR  CELL 

Building  two  spacecraft  is  an  expen- 
sive business.  The  cost  of  the  solar 
cells  alone  is  estimated  to  be  in  the 
tens  of  thousands  of  dollars.  AMSAT 
just  does  not  have  that  kind  of 
money,  so  those  funds  have  to  be 
raised  somehow.  When  a  terrestrial 
FM  repeater  is  put  on  the  air,  the 
users  normally  contribute  towards  the 
cost  of  establishing  and  maintaining 
the   repeater   in   operation. 

Spaceborne  transponders  are  many 
times  more  expensive  than  terrestrial 
repeaters  (A-0  7  cost  us  S6Q,GQQ,  an 
identical  commercially  built  unit 
could  have  cost  S2r00Q,Q0Q).  AMSAT 


is  in  the  middle  of  a  "sponsor  a  solar 
cell"  campaign,  If  you  can  contribute 
at  least  $10.00,  help  in  administering 
the  program  or  have  any  constructive 
ideas  on  the  subject,  contact  Tom 
Clark  WA3LN0  at  AMSAT,  or  send  in 
your  tax  deductible  sponsoring  dona- 
tion. All  solar  cell  sponsors  will 
receive  a  certificate  attesting  to  their 
Stat  us- 
THINKING  AHEAD 

Almost  every  day  a  new  call  is 
heard  through  the  downlink  of 
AMSAT's  OSCAR  6  and  7.  When  the 
Phase  til  spacecraft  is  in  orbit  the 
situation  will  change  drastically.  No 
longer  will  we  be  limited  to  5000 
miles,  for  a  whole  hemisphere  will 
then  come  into  range,  for  the  first 
years  of  operation,  any  station  in  the 
Northern  Hemisphere  will  be  able  to 
communicate  with  any  other  in  that 
hemisphere  for  up  to  15  hours  a  day, 
as  well  as  with  Southern  Hemisphere 
stations  for  part  of  the  time.  This 
communication  facility  will  be  there 
irrespective  of  the  state  of  the  sunspot 
cycle,  solar  flares  and  most  other 
phenomena  that  upset  conventional 
HF  band  communications* 

Consider  what  that  will  mean  in 
terms  of  GRMf 

On  a  "typical"  HF  band  such  as 
forty  meters,  a  number  of  QSOs  can 
take  place  on  one  frequency  at  any 
time,  because  depending  on  the  time 
of  day,  two  stations  located  in,  say, 
Europe  can  work  each  other  without 
hearing  two  stations  in  North  America 
also  working  each  other  on  the  same 
frequency.  It  would  also  be  possible 
for  more  OSOs  to  take  place  on  the 
frequency  causing  minimal  QRM  as 
long  as  those  other  stations  are  well 
separated  or  within  the  dead  zone 
(skip  effect).  In  fact,  this  is  normal  for 
forty  meters, 

Now  consider  two  meters.  144.12 
MHz  is  a  typical  SSB  frequency.  At 
any  given  time,  many  OSOs  could 
lake  place  on  that  frequency,  without 
causing  any  QRM  at  all  to  each  other, 
because  of  the  geographical  spacing 
between  the  stations  in  QSO  and  the 
line  of  sight  properties  of  2  meter 
propagation, 

What  would  happen  if  the  charac- 
teristics of  forty  meter*  were  suddenly 
superimposed  onto  the  two  meter 
band?  Instant  QRM'  Stations  all  over 
half  a  world  would  suddenly  start 
hearing  one  another  on  the  frequency. 
Local  QSOs  could  take  place,  simply 
by  covering  up  more  distant  stations 
on  the  same  frequency.  OX  work 
would  be  possible  only  If  no  locals 
appeared  on  the  frequency  at  either 
end.  Now  take  away  the  dead  zone, 
and  let  the  band  be  open  to  every- 
where at  the  same  time.  Everyone  is 
now  a  "local/"  and  can  be  hea/d 
anywhere  else. 

This  is  what  may  happen  to  pan  of 
two  meters  (and  70  cm)  when  the 
Phase  1 1 1  spacecraft  is  in  its  final  orbit. 
It  is  up  to  us  to  plan  ahead  to  try  and 
control  the  QBM  so  that  QSOs  can 
take  place. 

A  two  meter  FM  repeater  puts  a 
station  in  contact  with  any  other  one 
within,  say,  60  mites  or  so  for  up  to 
24  hours  a  day. 
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The  transponders  on  AMSAT's 
OSCAR  6  and  7  increase  that  range  to 
5000  miles,  but  only  for  20  minutes 
or  so,  three  or  four  times  a  day.  The 
Phase  III  spacecraft  will  put  a  whole 
hemisphere  in  range  for  up  to  15 
hours  a  day,  This  means  that  round- 
table  QSOs  between  stations  in 
Europe,  the  U,S,A,  and  Japan  could 
become  commonplace.  This  would 
introduce  a  whole  new  era  in  phone 
patches,  traffic  handling,  emergency 
communications,  and  educational 
uses. 


It  is  these  latter  uses  that  will  be 
instrumental  in  getting  a  place  aboard 
the  launch  vehicle  for  the  spacecraft, 
it's  going  to  take  a  lot  of  planning  to 
ensure  that  we  utilize  the  Phase  III 
spacecraft  in  the  best  way.  One  way 
to  do  it  would  be  to  split  the  passband 
into  modes,  simifar  to  the  voluntary 
band  plans  in  effect  in  IARU  Region  1 
on  all  amateur  bands.  Starting  at  one 
end  of  the  passband,  there  is  a  CW 
section,  then  an  SS8  section,  with  an 
overlap  area  for  mixed  mode  contacts. 
The  top  end  of  the  SSB  section  and 


the  bottom  end  of  the  CW  section 
could  be  used  for  traffic  and  messages 
where  allowed  by  the  licensing 
authorities.  Then  follows  a  segment 
reserved  for  SSTV  and  RTTY, 
Another  segment  is  reserved  for 
educational  uses,  including  an  Emer- 
gency Calling  Frequency.  The  fast 
section  is  a  srnalf  one  reserved  for  the 
use  of  the  AMSAT  Command  Stations 
as  an  intercom  frequency.  It  may  also 
be  used  for  announcements,  similar  to 
those  presently  being  made  on 
AMSAT's  OSCAR  6  and  7.  The  actual 


locations  of  the  assignments  and  the 
amount  of  passband  allocated  to  each 
must  be  made  by  us  as  users,  because 
it  is  voluntary  and  can  only  be  en 
forced  if  the  users  agree  to  do  so.  The 
development  of  any  kind  of  band  plan 
should  be  started  now,  because  it's 
going  to  take  two  years  to  get  every- 
one to  agree. 

Your  comments  are  needed.  Com- 
ment on  the  type  of  band  plan  (If 
any),  the  amount  of  spectrum  allo- 
cated to  each  mode,  and  on  anything 
eEse* 


Repeater  Update 


The  following  repeaters  have  been  licensed  and  have  gone  on  the  air  since  the 
publication  of  the  last  73  Repeater  Atlas.  Other  areas  of  the  country  will  be 
updated  in  future  issues.  Watch  for  publication  of  the  new  73  Repeater  Atlas 
soon* 


Connecticut 

L 

WR1AFR 

New  Canaan 

447.70 

WR1AGC 

Avon  Mountain 

224.78 

WR1AGD 

Anson  ia 

146.9S5 

WR1AHA 

Harwinton 

147.27 

WR1AHP 

West  Haven 

147.255         RTTY 

WR1AHP 

New  Haven 

147.855 

WR1AMU 

Storrs 

147.30 

Massachusetts 

WR1AAA 

Maiden 

29,52             29.685  IN 

WR1ABK 

Westwood 

149.295 

WR1ABP 

Sillerica 

147J2 

WR1ACO 

Maiden 

44940 

WR1AEO 

Brookllne 

146.39           146.99  IN 

WR1AFO 

Belmont 

448, 10 

WR1AFP 

Frtchburg 

224.34    . 

WR1AGK 

Yarmouth 

147,645 

WR1AHL 

Springfield 

224.34 

WR1AHR 

Chatham 

147.375 

WR1AIT 

Somerville 

224.18 

Maine 


WR1AES 

Boothbay  Harbor 

146.79 

WR1AQW 

Topsfield 

146.67 

New  Jersey 

WR2ACQ 

Atlantic  City 

146745 

WR2AOK 

Pleasantville 

147.21 

WR2AEA 

Punnemede 

146.76 

WR2AGZ 

West  Orange 

146.415 

147,415  IN 

WR2AHV 

Newton 

147.50 

WR2AHY 

French  town 

146.85 

WR2AIN 

Kearney 

146475 

147.475  IN 

WR2AIO 

Middletown 

146,50 

147.50  IN 

WR2AJC 

Princeton 

146.46 

147.46  IN 

WR2AJY 

Willingboro 

146.925 

WR2AKE 

Man  aha wk in 

146.835 

WR2AKJ 

Cape  May 

146,61 

WR2ALW 

Robbinsville 

147.21 

WR2 

Willingboro 

224.86 

WR2 

Atlantic  City 

147.00 

New  York 

WR2AAB 

Yonkers 

146.46 

147.46  IN 

WR2ACB 

Stony  Brook 

448.825 

WR2AFV 

Rochester 

14670 

WR2AHV 

Newton 

147,30 

WR2 

Cooperstown 

146,64 

WR2 

Delmar 

14664 

WR2 

Cuba 

146.94 

WR2 

Niagara  FaFIs 

147.36 

WR2 

Syracuse 

147.18 

WR2 

Warren  Cty  Raceway 

146.73 

WR2 

Buffalo 

53.05 

52.05  IN  (T 
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BEFORE  THE 

FEDERAL  COMMUNICATIONS 

COMMISSION 

WASHINGTON,  D.C.  20554 

In  the  Matter  of 

Waiver  of  Section  97.28fbMD 
of  the  Commission's  Rules 

ORDER 

ADOPTED;  NOVEMBER  23,  1976; 
RELEASED:  NOVEMBER  24r  1976 

1,  The  Chief,  Safetv  and  Special  Radio 
Services  Bureau,  acting  under  delegated 
authority,     has     under     consideration    the 

waiver  of  Section  97.28(b)(1)  of  the  Cnm 
mission's  Rules  in  order  to  establish  a 
procedure  for  processing  requests  for  multi- 
ple Novice  Class  written  examinations. 
Under  the  present  rules,  an  applicant  for  a 
Novice  Glass  license  in  the  Amateur  Radio 
Service  must  first  pass  a  test  in  the  use  of 
Morse  Code  before  making  an  application 
that  a  written  test  be  sent  to  the  applicant's 
volunteer  examiner  for  administration.  In 
situations  where  one  examiner  has  been 
tutoring  many  applicants,  problems  have 
arisen  in  the  time  delay  experienced  in 
receiving  the  exams  by  mail  and  then 
administering  them  after  the  regularly  sched- 
uled sessions  of  instruction  have  ended.  It  is 
anticipated  that  large  groups  of  students  will 
be  concluding  their  Novice  courses  in  the 
next  few  months  and  that  a  method  for 
expediting  applications  will  be  necessary  ^ 

2,  A  waiver  of  Section  97,28<bJ(1|  WflJ 
allow  an  examiner  with  several  applicants  to 
apply  for  the  written  examinations  prior  to 


successful  completion  of  the  Code  test.  To 
implement  this  new  procedure,,  the  Commis- 
sion will  require  the  following: 
la!  Examiners  must  administer  the  tests  to 
at  least  five  applicants. 
(b|  Requests  for  exams  must  be  received  no 
later  than  thirty  days  prior  to  the  date  of 
examination. 

ic)  Examiners  must  continue  to  meet  the 
eligibility  requirements  of  Section  97,28{bl: 
They  must  be  twenty-one  years  of  age  or 
older,  ■holders  of  a  General  Class  I i cense  or 
higher,  and  unrelated  to  any  of  the  appli- 
cants, 

(d)  Requests  must  include  the  number  of 
tests  needed,  the  date  the  examinations  are 
to  be  given,  the  name  and  address  of  the 
examiner  and  a  photocopy  of  the  examiner's 
license, 

3.  Examiners  are  reminded  that  they  will  be 
held  accountable  for  reluming  all  used  and 
unopened  examinations,  and  thai  they  are 
expected  to  establish  a  method  of  control  to 
insure  the  integrity  of  each  examination.  All 
requests  for  examinations  should  be  mailed 
to:  Federal  Communications  Commission, 
P.O.  Box  102D,  Gettysburg  PA  17325. 

4.  Accordingly,  the  Commission,  by  the 
Chief,  Safety  and  Special  Radio  Services 
Bureau,  under  authority  delegated  pursuant 
to  Section  0,331  of  the  Commission's  Rules, 
ORDERS  that  Section  97.23fbH1l  of  the 
Rules  is  herebv  WAIVED  for  the  period 
beginning  November  24,  T97G  and  ending 
June  30,  T977. 

FEDERAL  COMMUNICATIONS 

COMMISSION 

Charles  A,  Higginbotham 

Chief,  Safety  and  Special 

Radio  Services  Bureau 


Ham  Help 


Under  date  of  September  11,  1976, 
I  wrote  your  magazine  to  the  effect 
that  I  was  an  over-aged  citizen  dis- 
enchanted with  CB,  wondering  how  I 
could  get  into  amateur  radio,  how  I 
could  accumulate  in  a  hurry  the 
knowledge  that  licensed  hams  already 
have,  and  requesting  information  on 
the  sources  of  used  ham  gear.  For 
your  convenience  I  enclosed  a 
stamped  return  envelope. 

You  did  not  personally  answer  my 
letter.  You  did  publish  my  letter  in 
the  Ham  Help  column  of  the  very 
next  issue  of  73  Magazine  which  went 
to  press \ 

That  is  when  all  hell  broke  loose! 

Within  a  two  week  span  following 
publication,  I  receded  more  than  two 
dozen  letters,  one  from  as  far  away  as 
Sioux  Falls,  South  Dakota,  providing 


genuine  assistance  of  one  form  or 
another.  During  this  same  period,  I 
received  at  least  a  dozen  phone  calls, 
one  of  which  was  from  as  far  as  fifty 
miles  away,  again  offering  the  kind  of 
assistance  I  had  hoped  for  in  my  letter 
to  you! 

In  all  of  my  previous  experience,  I 
had  never  encountered  such  willing- 
ness to  he  of  help,  and  all  of  it  offered 
without  any  expectation  of  monetary 
return' 

As  a  consequence  of  your  publica- 
tion of  my  plea,  I  did  enroll  in  a 
Novice  class  course  at  UMPG  (al- 
though it  had  already  run  too  many 
sessions  for  me  to  catch  up),  found  a 
volunteer  of  assistance  toward  Movice 
within  10  miles  of  my  home,  located 

Continued  on  page  135 
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NEW  REPEATER  ATLAS 

Hundreds  of  new  listings  .  .  .  listed  by  both 
location  and  frequency  ■  -  -  dual  listing,  in* 
valuable  for  your  car  .  .  .  find  those  repeaters 
as  you  travel.  This  is  the  ONLY  complete  list 
of  repeaters  being  published.  Almost  3000 
repeaters  listed  in  this  issue  . .  .  repeaters  from 
all  over  the  entire  world,  only  St. 95 
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RF  AND  DIGITAL  TEST 
EQUIPMENT  YOU  CAN  BUILD 

RF  burst,  function,  square  wave  generators, 
variable  length  pulse  generators  -  100  kHz  marker, 
i-f  and  rf  sweep  generators,  audio  ose,  af/rf  signal 
injector,  146  MHz  synthesizer,,  digital  readouts  for 
counters,  several  counters,  prescaler,  microwave- 
meter,  etc.  252  pages.  $5,95, 


VHF  ANTENNA  HANDBOOK 
The  NEW  VHF  Antenna  Handbook  details 
the  theory,  design  and  construction  of  hun- 
dreds of  different  VHF  and  UHF  antennas  ,  .  . 
A  practical  book  written  for  the  average 
amateur  who  takes  joy  in  building,  not  full  of 
complex  formulas  for  the  design  engineer. 
Packed  with  fabulous  antenna  projects  you 
can  build.  $4.95 


73    VERTICAL,    BEAM    AMD    TRIANGLE 

ANTENNAS  by  Edward  M.  Noll  W3FQJ 
Describes  73  different  antennas  for  amateurs. 
Each  design  is  the  result  of  the  author's  own 
experiments:  each  has  actually  been  built  and 
air -tested.  Includes  appendices  covering  the 
construction  of  noise  bridges  and  antenna  line 
tuners,  as  well  as  methods  for  measuring 
resonant  frequency,  velocity  factor,  and 
stan ding- wave  ratios.  160  pages,  $5.50 
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73  DIPOLE  AND  LONG-WIRE  ANTENNAS 
by  Edward  M.  Noll  W3FQJ 
This*  is  the  first  collection  of  virtually  every 
type  of  wire  antenna  used  by  amateurs. 
Includes  dimensions,  configurations,  and  de- 
tailed construction  data  for  73  different 
antenna  types.  Appendices  describe  the  con- 
struction of  noise  bridges,  line  tuners,  and 
data  on  measuring  resonant  frequency, 
velocity  factor,  and  swr.  160  pages.  S5.50 


2M  FM  HANDBOOK 

Contains  almost   every    conceivable  circuit 
that  might  be  needed  for  use  with  a  repeater. 

All  circuits  explained  in  detail.  All  aspects 
covered,  from  the  operator  to  the  antenna, 
S5.95 


Practical  Test  Instruments  You  Can  Build 
37  simple  test  instruments  you  can  make  — 
covers  VOMs,  VTVMs,  semiconductor  testing 
units,  dip  meters,  wattmeters,  and  just  about 
anything  else  you  might  need  around  the  test 
lab  and  ham  shack.  $4.95 


IC  OP-AMP  COOKBOOK 

by  Walter  G,  Jung.  Covers  not  only  the 
basic  theory  of  the  IC  op  amp  is  great 
detail,  but  also  includes  over  250  practical 
circuit  applications,  liberally  illustrated. 
592  pages,  5 VI  x  854,  soft  bound.  Si  2.95 


WEATHER  SATELLITE  HANDBOOK 

Simple  equipment  and  methods  for  getting 
good  pictures  from  the  weather  satellite. 
Antennas,  receivers,  monitors,  facsimile  you 
can  build,  tracking,  automatic  control   (you 

be  home) 


don't   even    have 
WBSDQT  84,95. 


to 


Dr.   Taggart 


SSTV  HANDBOOK 

This  excellent  book  tells  all  about  it,  from 
its  history  and  basics  to  the  present  state  of 
the  art  techniques.  Contains  chapters  on 
circuits,  monitors,  cameras,  color  SSTV,  test 
equipment  and  much  more. 
Hardbound  $7,  So  ft  bound  S5 
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FASCINATING  WORLD  OF 

RADIO  COMMUNICATION 

Interesting    stories   of   the   history    of   radio 

pioneering  and  discovery.   Also  includes  the 

fundamentals   of    broadcast   band   DXing,  A 

must  for  every  radio  amateur.  $3.95. 


COAX  Handbook 

The  World's  only  handbook  devoted  exclu- 
sively  to  coax,  feed  lines  and  connectors. 
Special  price  only  $1 .5*X 


■i 
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TEST  EQUIPMENT  LIBRARY 

The  editors  of  73  present  a  complete  guide  to 
testing  chat  is  both  basic  &  complete  &  aimed  at 
everyone  from  beginners  to  amateur  Extras.  Every- 
thing from  how  to  test  diodes  to  frequency 
counters,  plus  cumulative  index.  Three  volumes. 

Vol,  1  —  Component  Testers  —  $4.95 

Vol,  II  —  Audio  Frequency  Testers  —  $4,95 

Vol.  Ill  —  Radio  Frequency  Testers  -  $4.95 


1001  PRACTICAL  ELECTRONIC  CIRCUITS 
Tab's  new  1001  circuits  is  available  for  only 
$9.95  ppd.  The  next  time  you  want  a  circuit  for 
just  about  anything,  eat  your  heart  out  that  you 
didn't  send  for  this  book  the  first  time  you  read 
about  it.  You'd  better  order  the  book  right  away, 
before  they  run  out.  $9.95 


VHF      PROJECTS      FOR      AMATEUR      AND 

EXPERIMENTER 

A  must  for  the  VHF  op.  Opening  chapters  on 
operating  practices  and  getting  started  in  VHFP 
both  AM  and  FM,  followed  by  58  chapters  on 
building  useful  test  equipment,  modifying  exist- 
ing and  surplus  gear,  $4.95 
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BRAND  NEW!  DICTIONARY  $15.95 

This  new  microcomputer  dictionary  fills  the  urgent  need  for  all 
computer  peopfe,  engineers,  scientists,  industrialists,  communica- 
tions people  —  as  professionals,  amateurs,  teachers,  or  students  —  to 
become  quickly  acquainted  with  the  terminology  and  nomenclature 
of  a  new  revolution  in  computer  control  capabilities  En  areas  that 
pervade  most  of  mans  daily  activities. 

Over  5000  definitions  and  explanations  of  terms  and  concepts 
(704  pages)  relating  to  microprocessors,  microcomputers  and 
microcontrollers,  There  are  also  separate  appendices  on:  program- 
mable calculators;  math  and  statistics  define 
tions;  flowchart  symbols  and  techniques; 
binary  number  systems  and  switching 
theory;  symbol  charts  and  tables,  summaries 
of  BASIC  FORTRAN  and  APL.  In  addition 
there  is  a  comprehensive  electronics/ 
computer  abbreviations  and  acronyms 
sectfon. 


MICROCOMPUTER 


Dictionary  &  Guide 


BASIC 


HOSBY  COMPUTERS  ARE 
HERE 

An  anthology  of  computer 
articles  from  73  —  a  must  if  you 
loan  articles  to  friends,  Thts  keeps 
the  easy  to  read  basic  information 
all  in  one  place  for  quick  refer- 
ence. Only  $4.95 


Computer  Programming  Handbook 
* .  *  Peter  Stark  K2QAW 

A  complete  guide  to  computer  programming 
and  data  processing.  Includes  many  worked  out 
examples  and  history  of  computers.  $8.95 


BASIC  .  .  .  by  Bob  Atbrecht,  etc. 

Self-teaching  guide  to  the  com- 
puter language  you  will  need  to 
know  for  use  with  your  microcom- 
puter. 324  pages.  This  is  one  of  the 
easiest  ways  to  learn  computer  pro- 
gramming. $4.95  pp. 


p«  W  •Hutt a  Cravwn  U« 

► 

► 

t 

WHAT  TO  DO 

AFTER  YOU  HFT 

RETURN 


P.C.C.S  Frst  Book  of 
Computer  Gomes 


What  To  Do  After 
You  Hit  Return 
PCCJs  first  book  of  computer 
games  .  ,  .  48  different  computer 
games  you  can  ptay  in  BASIC  .  .  . 
programs,  descriptions,  muchly 
illustrated.  Lunar  landing,  Ham- 
murabi, King,  Civil  2,  Qubic  5, 
Taxman,  Star  Trek,  Crash, 
Market,  etc.  $6,95  pp. 


MY  COMPUTER  LIKES  ME 

. . .  when  I  speak  Basic  . .  .Aibrecht 
An  introduction  to  Basic  .  ,  . 
simple  enough  for  your  kids.  If  you 
want  to  teach  Basic  to  anyone 
quickly,  this  booklet  is  the  way  to 
go,  $2.00  pp. 


RTL  COOKBOOK 

by  Don  Lancaster.  Explains  the  how  and  why  of 
RTL  (Resistor-Transistqr  Logic)  and  gives  design 
information  that  can  be  put  to  practical  use.  Gives 
a  multitude  of  digital  applications  ranging  from  the 
basic  switch  to  the  sophisticated  counter.  240 
pages;  5J4  x  S>4;  soltbound.  $5,50 


tOt  GAMES  IN  BASIC 
Okay  so  once  you  get  your  computer  up 
and  running  in  BASIC,  then  what?  Then 
you  need  some  programs  in  BASIC,  that's 
what.  This  book  has  101  games  for  you, 
from  very  simple  to  real  buggers.  You  get 
the  games,  a  description  of  the  games,  the 
listing  to  put  in  your  computer  and  a  sample 
run  to  show  you  how  they  work.  Fun.  Any 
one  game  will  be  worth  more  than  the  price 
of  the  book  for  the  fun  you  and  your  family 
will  have  with  it  $7,50  postpaid. 


* 

s  t 


TTL  COOKBOOK 

bv  Donald  Lancaster.  Explains  what  TTL  is,  how  it 
works,  and  how  to  use  it.  Discusses  practical 
applications,  such  as  a  digital  counter  and  display 
system,  events  counter,  electronic  stopwatch, 
digital  voltmeter;  and  a  digital  tachometer.  336 
pages;  5V*  x  SV4;  softbound.  $8.95 


Styte  x  - 

Stack  type,  blue  s&vetifte 


RADIO  AMATEURS  , 
TALK  TO  THE  WORLD  !/ 


....  ask  me  about  it ! 

>■  •   ^^^^—  — — 


BUMPER  STICKERS: 

RADIO  AMATEURS  TALK  TO  THE  WORLD!! 

AUTHORIZED  VEHICLE 

SUPPORT  YOUR  LOCAL  POLICE 
50^  each;  any  3  for  $1 .00 


BINDERS  -  Red  Binders  with  gold  lettering  keep  your  1976  & 
1977  73 's  safe  from  being  tost  or  damaged,  Each  binder  holds 
1  2  issues.  $6.00  ea.,  2  for  $1 1 .00. 

BACK  ISSUE  BUNDLE!  73  Magazine  Classics,  issues  containing 
hundreds  of  articles  Ei  projects.  Great  for  nostalgia  buffs,  20 
copies  (all  different)  for  $8.00 


a$m 


1 


Styte  W  -  Black  type,  btve  wortd 


kilobaud 


IS  HERE! 


Software  &  Hardware  exposed 
to  the  core.  Written  for  the 
non-PhD  computer  hobbyist 
who  wants  to  know  what's  new. 
$2.00  each  at  newsstand, 
$15.00  for   1    year  subscription. 


Get  some  you  can  l>e  proud  of...  and- save  money ! 

ONLY   $6   for  250,  $10  for  500,  $15  for  1,000,  and  S20  for 

2,000. 

How  can  73  make  such  beaut  if  ut  cards,  printed  on  the  best 
coated  stock,  available  for  about  half  the  regular  cost? 

The  world  and  satellite  are  printed  In  blue,  your  name, 
address  and  call  are  in  black.  The  QSQ  information  is  a  standard 
form  on  the  back.  DOMESTIC  OR  DERS  ONLY 

ALLOW  6  8  WEEKS  FOR  DELIVERY. 
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NOVICE 
$4.95 


AMATEUR 

RADIO 

ADVANCED 


ADVANCED 
$3.95 


GENERAL 
$5,95 


STUDY 
GUIDE 


EXTRA 

CLASS 
$4.95 


The  ONL  Y  Complete 
License  Study  Guides 

FCC  exams  got  you  scared? 
Frustrated  by  theory  fundamentals? 
There's  no  need  to  worry  73's  four 
License  Study  Guides  will  help  you 
breeze  through  any  of  the  four  tough 
exams'  They  are  the  ONLY  guides  which 
cover  ALL  the  material  you  will  have  to 
know  Many  amateurs  find  that  one 
quick  reading  through  our  guides  is 
enough  to  get  them  through  w»th  no 
sweat 


novice 

theory 
tapes 

Startling 
Learning 
Breakthrough 


You'll  be  astounded  at  how  really  simple  the  theory  is  when  you  hear  it 
explained  on  these  tapes.  Three  tapes  of  theory  and  one  of  questions  and 
answers  from  the  latest  Novice  exams  give  you  the  edge  you  need  to  breeze 
through  your  exam, 

73  is  interested  in  helping  get  more  amateurs,  so  we're  giving  you  the 
complete  set  of  four  tapes  for  the  incredibly  low  price  of  ONLY  $15*95. 

Scientists  have  proven  that  you  learn  faster  by  listening  than  by  reading 
because  you  can  play  a  cassette  tape  over  and  over  in  your  spare  time  — 
even  while  you're  driving?  You  get  more  and  more  info  each  time  you  hear 

it. 

You  can't  progress  without  solid  fundamentals.  These  four  hour-long 
tapes  give  you  all  the  basics  you'll  need  to  pass  the  Novice  exam  easily. 
You'll  have  an  understanding  of  the  basics  which  will  be  invaluable  to  you 
for  the  rest  of  your  life!  Can  you  afford  to  take  your  Novice  exam  without 
first  listening  to  your  tapes? 


NOVICE  THEORY  TAPES 

SET  OF  FOUR 

TAPES 

only  $15.95 


FOUR  TAPES  for  SI 5  95      NEW  CODE  SYSTEM  —  Four  Speeds  Available 


$4.95  EACH 

5  WPM  This  is  the  begin 
ning  tape  for  people  who  do 
not  know  the  code  at  all,  it 
takes  them  through  the  26 
letters,  10  numbers  and  nee 
essary  punctuation,  complete 
with  practice  every  step  of  the 
way  using  the  newest  bin? 
teaching  Techniques.  it  is 
almost  miraculous*  in  one 
hour  many  people  —  including 
kids     of     ten  are    able     to 

master    the  code.   The  ease  of 
learning    gives    confidence    to 
beginners     who     might     other 
wise  drop  out, 


6  WPM  This  is  the  practice 
tape  for  the  Novice  and  Tech- 
nician licenses.  It  is  made  up 
of  one  solid  hour  of  code,  sent 
at  the  official  FCC  standard 
(no  other  tape  we've  heard 
uses  these  standards,  so  many 
people  flunk  the  code  when 
they  are  suddenly  —  under 
pressure  —  faced  with  charac- 
ters sent  at  13  wpm  and 
spaced  for  5  wpm).  This  tape 
is  not  memori/abie.  unlike  the 
zany  5  wpm  tape,  since  the 
code  groups  are  entirely  ran 
dom  characters  sent  in  groups 
of  tive\  Practice  this  one  dur 
ing    lunch,    white    in    the    car, 


anywhere  and  you'll  be  more 
than  prepared  for  the  easy 
FCC  exam. 

1  3  WPM  Code  groups 
again,  at  a  brisk  13  per  so  you 
wilt  be  at  ease  when  you  sit 
down  in  front  of  the  steely 
eyed  government  inspector 
and  he  starts  sending  you  plain 
language  at  only  13  per.  You 
need  this  extra  margin  to  over 
come  the  panic  which  is  uni 
versal  in  the  test  situations. 
When  you've  spent  your 
money  and  time  to  take  the 
test  you'll  thank  heavens  you 
had  this  hack  breaking  tape. 


20  WPM  Code  is  whet  gets 
you  when  you  go  for  the 
Extra  Class  license.  It  is  so 
embarrassing  to  panic  out  just 
because  you  didn't  prepare 
yourself  with  this  tape. 
Though  this  is  only  one  word 
taster,  the  code  groups  are  so 
difficult  that  you'll  almost  fall 
asleep  copying  the  FCC  stuff 
by  comparison.  Users  report 
that  they  can't  believe  how 
«asv  20  per  really  >s  with  this 
fantastic  one  houi  tape.  No 
one  who  can  copy  these  tapes 
can  possibly  fail  the  FCC  test. 
Remove  all  fear  of  the  code 
forever  with  these  tapes. 


ONLY  4  for  $1 5.951  73  is  in  the  publishing  business,  not  tapes,  so  these  are  priced  much  lower  than  anyone  else  could  sell  them.  Have 
you  ever  seen  one  hour  cassettes  for  under  S6?  For  1st  class  mail  add  25d  per  tape  ordered. 


TO  ORDER,  CHECK  DESIRED  ITEMS  FROM  THE  FOLLOWING  LIST 


1    Back  Issues  S8.00 

"    Recant 

n  Mid-yea  n 

^  Vintage 
:-  Novice  Theory  Tepei  $15.95 
Q  Code  Tapes 

o    5WPMS4.9S 

=3    6  WPM  S4  95 

D20  WFMt4-95 
AM  four  tot  S15.95 
CTTL  Cookbook  -  M£5 


D  Bumper  Slickers  50**  ea. 
u  3  for  SI  .00 
Q  Radio  A  mat  a  urn  Talk 
to  the  Wot  id  1 
Authorized  Vehicle 
— Support  your 
Local  Police 
-  COAX  Handbook  -  SI  MO 
IC  Op-A^P  Cookbook  -  £12,95 
2MFM  Handbook  -  S5  95 
3  73  Dipotf  Amen^i  -  55,50 
Faitifvalpng  Wo*  1d  of 
Had»o  Cammunicexrori  -  S3  95 


(J  What  To  Do  After  You  Hit  Return  $6.95 
ii  1976  73  Brndars  -  $6.00    . 1 10 1  BASIC  Computer  Games  -  $7,50 


QS1_s 
1   Style  W 

13  Style  X 

□    250  $6.00 
d    S00  $10.00 
U  T000  $15.00 
7000  520.00 
~  73  Vetttcel  Beam  Antennas  —  55-50 
1001  Circuit*  -  $9.95 
Practical  Test  Instruments  -  $496 
Repeater  Atlas  -  $1  35 
-  RF  and  DiqpiaJ  Test  Equipment  -  $5.95 


I  iSSTV  Handbook 
1  i  Soft  -  55.00 
1    Hard -$7.00 
!    Study  Guides: 

Novice  -  $4.95 
Genera?  -  $5.95 
Advanced  -  $195 
H  Extra  -  $4.95 


i  VHF  Antenna  Handbook  -  $4.95 

MVHF  Projects  -  $4,95 

n  Weather  Sm<Hlrt«  Handbook  -  $4.95 
1  KILOBAUD  -  t  year  subscription  -  $15  00 

Q  BASIC  -  $4.95 
Compute*  Programming  Handbook  -  S6.95 
Hobby  Computer*  Are  Here!  -  S4S5 
Mi  pro  computet  Dictionary  -  $15,00 
My  Computer  Likes  Me  -  $2.00 
RTL  Cookbook  -  $5,50 


Test  Equipment  Librae  y 
"Vol.  I  -  Component  Testers  -  $4:98 
Vol.  II  —  Audio  Frequency  Testers  —  $495 
Vol.  Ill  -  Radio  Frequency  Testers  -  $495 


2/77 


TOLL  FREE  Call  (8001  258-5473 
Name 


Address 


D  Cash  enclosed         D  Check  enclosed      Q  Money  Order 
Bill;    D  American  Express  D  Bank  Americard  D  Master  Charge 

Credit  Card  # , Interbank  # 


I 


State 


Zip 


Expiration  Date 


Signature 


i 
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FREQUENCY  STANDARD 


fiftijva 


PROVIDES  STRONG,  PRECISE 
MARKERS  EVERY  1  MHz, 
500,  250,  100,  50,  25,  10,  5, 
2.5,  1  KHz,  500,  250,  100, 
SO,  25  Hz  WELL  INTO  THE 
VHF  RANGE. 


■>*+*■ 


CHOICE 


COMPLETELY  AS5EM8UD 
IN  CABINET 


$3495 


Plftatt 
Add 


tflBEB^ 

PC  SOARO 


\RQ.  BOX  2366  INDIANAPOLIS,  IND.  46206 


•  USE  AS  MARKER  GENERATOR 
FOR  HAM  RECEIVERS 

•  OSCILLOSCOPE  TIME  BASE 
CALIBRATOR 

•  CMOS  fC  CONSTRUCTION 

•  POWER  REQUIREMENTS 

6.5  V  to  15  V  at  15  m. 
(9  V  Radio  Battery  excellent) 

•  ZERO  TO  WWV  ^ 


SST  T-I  RANDOM  WI  RE   - 
ANTENNA  TUNER 


M/bmnd  operation  (160-W  met***}  with  any  random 
length  at  wire.  200  watt  output  power  capability  — 
wtff  work  with  virtually  any  transceiver.  /deal  for 
portable  or  home  Operation.  Great  for  apartments  an  ft 
hotel  rooms  -  simply  run  a  wire  inside,  out  a  window, 
or  anyplace  available.  Toroid  inductor  tor  small  tit*: 
3X4*lMX2'3/8.  Buift-m  neon  tuna-up  indicator. 
SO -239  connector.  Guaranteed  for  t  yr,,  tQday  trial 
IF  NOT  SATISFIED  RETURN  FOR  A  FULL 
REFUND* 


THE      ORIGINAL     RANDOM 

WIRE  ANTENNA  TUNER        in 
use  by  amateurs  for  5  years. 


COMPACT 
EASY    TO     USE. 


.  •  .  <wv  $29,35 

POSTPAID    \ABO  B4L«   tA*  INCAtl*  t 


SST 


Electronics,     (213)376*5887 
P.O.  Box  1,  Lawndale  CA  90260 


FREQUENCY  COUNTER  MX-41 

7  digit  7  segment  large  LED  display.  AC  /DC 
Range:  20  Hz  to  40  MHz.  Input  sensitivity  50 
mV  RMS  -protected .  input  impedance:  1000 
Ohms.  .001%  quartz  time  base.  Aqulum 
switch  for  2  or  .2  sec*  Power  pack  included. 
$129.95 


SYNTHESIZER  PLS*100 

Single  quartz  crystal  digital  PLL  provides 
sine  output  from  10  MHz  to  15  MHz.  ROM 
translates  panel  selection  frequency  if  re- 
quired. 115  V  ac  or  12  V  dc  power.  Power 
pack  included.  $169.95 


SOLID      STATE      ELECTRONIC      QUASI- 
LOGARITHMIC   SPEECH   PROCESSOR 
MODEL  SF*21 

Assures  99%  modulation.  Includes  a 
patented  background  suppression  of  noise, 
VOX  capabilities  and  includes  batteries  and 
cable.  $119*95 


QUANT 

rtEM 

UNIT 

PRICE 

TOTAL 
PRICE 

l*iM  ^5 

PLS  100 

SP       M 

EI  *>  95 

MX      41 

129-^-5 

"     Vi     VI    AJjplci 

7. 95 

"   W/DC  Adapter 

7.95 

Conn.  Residents  AJd  Fax 
ADD  $1  for  shipping/ handling, 
ADD  SI  far  COD-20^  DEP.  KEQ'D 

TOTAL 

d  Check  enclosed      LJ  Money  Order    QCAD, 
□  Master  Charge  # 

Interbank  +F, ,^^_^_^ 


Exp.  date 

Name 


Signature 


Address 
City 


,  State- 


Zip. 


M6IVITRJK,  350  1 1  South  Main  St., 
Div+ of  E,D.C,  Cheshire  CT  06410 
DIST.,  DLRSP  REPS,  inquiries  invited 


Ham  Help 


from  page  131 

some  used  ham  gear,  and  have  devel- 
oped some  new  acquaintances  who  are 
sincere  in  their  desire  to  be  of  help  I 

How  can  you  beat  that? 

You  may  be  sure  that  if  I'm  smart 
enough  to  get  my  Novice  ticket,  I  will 
also  be  smart  enough  to  get  ma  a 
subscription  to  ?3\ 

Please  accept  my  sincere  thanks  for 
your  assistance. 

Charles  A.  J u rack 
Bridgton  ME 


I  am  planning  a  tour  to  "GC"  next 
summer.  Would  you  please  add  my 
name  and  address  to  your  Ham  Help 
column,  so  I  might  get  in  touch  with 
somebody  there? 

Heinz  Dieter  MahlfeldT  DC5BT 

Goethestr.  86 

2850  Bremerhaven 

West  Germany 


Would  you  please  run  the  fallowing 
in  your  Ham  Help  column,  as  I  need 
to  obtain  these  parts  so  I  can  get  on 


the  air.  I  received  my  license  on  23 
Oct  76  and  desperately  want  to  get  on 
the  air. 

Needed:  60  kHz  (tuned  circuit  and 
coil)  belonging  to  a  HammaHund 
HQ  170  receiver  (parts  designations 
are:  M420Q5-1,  M42005-4K  I  ask  that 
anyone  having  these  parts  or  an 
HO- 170  that  can  be  cannibalized 
ptease  write  me. 

John  J.  Seely  WB3EPG 

7  N.  Summit  Dr.,  Apt,  301 

Gaithersburg  MD  20760 

I  live  on  an  annoyingly  small  city 
lot  that  will  not  accommodate  dt poles 
for  160,  SO,  and  40.  I  want  to  put  up 
an  efficient  all  band  Hertz  antenna  or 


random    wire,    and    also   a    25    foot 
vertical  for  low  angle  work. 

I  would  like  to  hear  from  any  hams 
who  use  outdoor  remote-con t rolled 
i rans matches  to  load  their  verticals 
and  wire  antennas.  There  is  no  infor- 
mation on  remote  switching  or  tuning 
in  ham  and  antenna  manuals  any- 
where, to  my  knowledge. 

It  might  be  a  good  idea  to  run  an 
article  on  motorized,  continuously 
tunable  transmatches  {"|_"  networks 
tune  easily  \  ,  or  preset  ret  ay-ope  rated 
transmatches.  Other  city  dwellers 
besides  myself  might  benefit 

James  G.  Coote  WB6AAM 

6525  Elder  St 

Los  Angeles  C A  90042 
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Special  Report 


from  page  15 

channel  spacing  (e.g.,  8  or  9  kHz)  has 
also  been  addressed  by  the  SWG. 
While  Regions  1   arid  3  have  adopted 

plans  to  reduce  channel  separation  as 
a  means  of  increasing  the  number  of 
channels,  this  scheme  affects  adjacent 
channel  interference,  the  development 
of  AM  stereo,  and  poses  serious  con- 
version problems  .for  the  US  which  has 
developed  its  AM  service  I  a  rye  I  y 
around  the  use  of  direct  ion  ai  antennas 
designed  for  use  only  on  specific 
frequencies.  Comments  on  this  issue 
and  the  extension  of  the  broadcast 
band  to  1805  kHz  are  requested. 

The  International  Broadcasting 
SWG  indicated  that  additional 
spectrum  was  required,  particularly  at 
3900  4000  kHa.  We  have  not  pro 
posed  any  change  to  the  band 
3900-4000  kHz,  which  permits  broad- 
cast  in  q  in  certain  regions  under 
specified  conditions.  Although  the 
recent  LF/MF  conference  rejects  the 
use  of  single  side  band,  we  feel  this 
technique  should  be  examined  and 
commented  upon. 

The  International  Broadcasting 
(SWG)  requested  retention  of  their 
present  allocations  of  a  total  of  2150 
kHz  and  additional  worldwide  alloca- 
tions of  more  than  2000  kHz;  this 
amount    would    double   the   current 


allocation  and  include  approximately 
20%  of  the  spectrum  available 
between  4  and  27,5  MHzH 

The  Commission  currently  licenses 
ten  transmitters  for  operation  in  the 
high  frequency  bands  allocated  to 
broadcasting,  approximately  5%  of 
the  total  US  broadcasting:  the  other 
95%  of  US  HF  Broadcasting  is  con- 
ducted by  the  US  Government 
through  US  I A  and  the  Board  for 
International  Broadcasting.  Presently, 
throughout  the  world,  there  are 
approximately  1500  transmitters  on 
the  air  carrying  about  22,000  daily 
frequency  hours.  Two  or  three  inter- 
national shortwave  broadcasters  oper- 
ating on  one  frequency  is  a  common 
occurrence.  The  US  requirements  for 
additional  spectrum  in  the  HF  band 
are  under  consideration. 

Citizens  Radio 

The  Citizens  Radio  SWG  requested 
an  additional  allocation  of  1  MHz  in 
the  26-28  MHz  band,  a  5  MHz  alloca- 
tion in  the  band  216-300  MHz  with 
220-225  MHz  preferred,  and  a  10 
MHz  allocation  between  470  and  947 
-MHz,  preferably  between  890  and  947 
MHz.  These  are  needed  to  meet  the 
explosive  growth  of  C8  and  to  provide 
additional  services  such  as  channels 
for  repeater  operations,  municipal  ser- 
vice lie-ins,  and  weather  information. 


The  SWG  further  requested  that 
this  service  be  redesignated  as  the 
"General  Radio  Service/'  and  that  this 
new  service  be  recognized  interna- 
tionally by  the  inclusion  of  it  and  its 
associated  spectrum  in  the  ITU  table 
of  frequency  allocations.  The  utiliza- 
tion of  Citizens  Band  frequencies  in 
the  US  is  extensive  by  any  standard, 
with  the  uses  extending  into  nearly 
every  area  of  personal  and  business 
communications.  However,  we  are 
unable  to  endorse  the  principle  of 
advancing  an  international  allocation 
for  a  specific  service,  such  as  the 
"General  Radio  Service/'  particularly 
when  the  need  for  such  a  service  has 
not  been  advanced  on  a  large  scale. 

There  is  already  a  provision  for  the 
Mobile  service  between  27.5  and  28 
MHz  in  the  International  Table,  so  no 
change  is  required,  recognizing,  how- 
ever, that  in  the  US  the  band  27,54-28 
MHz  is  subject  to  exclusive  govern- 
ment use.  We  are  proposing  that  the 
band  22D-225  MHz  be  allocated  for 
shared  use  by  the  Mobile  Service  with 
the  Amateur,  Amateur  Satellite  and 
Radiolocation  Services.  Part  of  this 
band  could  be  allocated  domestically 
to  the  Citizens  Radio  Service,  if  it  is 
eventually  decided  that  this  allocation 
would  be  in  the  public  interest.  As  our 
table  shows,  we  also  propose  to  meet 
the  requirements  of  the  Mobile  ser- 
vices by  providing  access  to  the  band 
89Q-947  MHz;  use  of  these  fre- 
quencies by  the  Citizens  Radio  Service 
could  result  from  domestic  rule- 
making. 


Further,  sn  effort  to  establish  CB  as 
the  "General  Radio  Service"  could 
well  work  against  the  expansion  of 
spectrum  desired  by  the  Citizens  Band 
SWG  since  future  domestic  allocation 
actions  may  well  provide  for  ex- 
panded spectrum.  Thus,  we  are  pro- 
posing to  continue  the  present  inter- 
national allocation  at  26100-27500 
kHz  for  Fixed  and  Mobile  (except 
Aeronautical  Mobile),  which  is  used 
domestically  in  part  by  the  Citizens 
Radio  Service.  While  the  actual  desires 
of  the  SWG  have  not  been  fulfilled, 
we  feel  that  our  proposal  will  prove  to 
be  the  most  beneficial  one  for  the 
needs  of  the  service  in  the  long  range 
future. 

Conclusion 

As  we  have  previously  indicated  in 
this  proceeding,  all  participants  should 
keep  in  mind  the  importance  of  the 
1979  WARC  results.  Based  upon  past 
experience,  decisions  reached  at  this 
conference  can  be  expected  to  provide 
the  basis  for  international  radio  regu- 
lation policy  for  most  of  the  re- 
mainder of  this  century,  It  Is  of  the 
utmost  importance  to  develop  US 
proposals  which  effectively  promote 
that  combination  of  telecommunica- 
tion uses  which  offers  the  maximum 
social  and  economic  contribution  to 
the  national  welfare  and  which  also 
contain  the  flexibility  necessary  to 
accommodate  important  new  applica- 
tions of  this  dynamic  technology  as 
well  as  the  unique  requirements  of  our 
international   partners  in  the  ITU. 


/TOO:^     $ 


wrote  to  Washington  DC  to  Ad  vert  Is  * 
ing,  Credit,  and  Fraud,  Margery 
Smith,  Acting  Director,  Bureau  of 
Consumer  Protection,  Federal  Trade 
Commission,  Washington  DC  20850. 
Yesterday  the  mailman  had  a  letter 
from  Trigger  —  yes,  just  a  check.  But 
Margery  Smith  did  it.  [Mow  l  am  going 
to  "burn"  a  Blue  Electronics  Book  for 
<pod.  Took  a  FCC  radio  test  yester 
day  and  now  I  can  move  forward 
again  after  2  years  of  waiting  for 
parts. 

My  73  to  the  publisher  and  thanks. 

Frank  J,  Jelinek,  Jr. 
Linwood  NE 


The  card  is  because  I  must  take 
immediate  Issue  with  the  Holiday 
issue,  page  8,  second  fetter,  as  follows: 

Baloney,  Wayne,  it  IS  that  good 
and  gettin'  always  better! 

That's  not  my  ego  -  1  began 
writing    for    you    because   73   IS   the 


best.  If  I  qualify  for  you,  I  stand  well 
judged,  and  then  I  strive  to  do  better 
each  time,  too. 

Feel  free  to  put  this  in  'Letters/' 
You  have  earned  the  praise  —  in 
spades  —  and  in  spite  of  IRS,  big 
(phoney)  business,  and  the  stigma  of 
CQ  past.  Hi! 

Dave  Brown  W9CGI 
Noblesville  IN 


I/O  DOWN  UNDER 

I  saw  you  needed  articles  for  the 
I/O  section  of  73,  so  I'm  enclosing 
one.  I  could  not  think  of  anything 
more  useful  to  a  microprocessor  than 
interrupts  (boy  ...  am  I  getting  sick 
of  typing  that).  I  hope  It  will  be  of 
some  use.  If  you  want  an  article  on 
programs  (not  programming,  you 
seem  to  have  enough  of  them},  it's 
coming  up  next.  Around  here  a  small 
group  of  us  are  getting  micros  built; 
we  have  access  to  a  resident  cross- 
assembler  to  the  Burroughs  Computer 
for  the  M6B00  with  Mikbug  —  very 
useful.    We    also    have   a   number  of 


minis  at  university  {at  present  \  am  a 
student  at  Auckland  University  doing 
computer  studies  and  electronics) 
with  interactive  BASIC. 

I  am  now  working  on  an  ALGOL 
interpreter  for  an  M6800  (ALGOL  is  a 
high  level  scientific  and  general  pur- 
pose language;  it  stands  for  ALGOrith- 
mic  Language,  and  has  lots  of  nice 
features  not  found  in  FORTRAN).  I'll 
let  you  know  about  that  later  Prob- 
ably some  time  in  1978-9,  the  way 
things  move  around  here. 

I  enjoy  reading  your  I/O  section; 
keep  up  the  good  work. 

Robert  Ley  land  ZL1TRM 
Auckland,  New  Zealand 


HEURISTICS 


] 


The  article  "What  Computers  Can 
And  Can't  Do"  in  your  Holiday  issue 
was  an  interesting  one,  and  has  moved 
me  to  make  two  comments.  The  first 
Is  an  answer  to  the  question  of  unfair 
competition  raised  at  the  end  of  the 
article.  The  simple  answer  to  this  is 
that  any  station  which  receives  any 
assistance  during  the  contest  auto- 
matically falls  into  the  m u It i -operator 
category.  Your  readers  must  ask  them- 
selves if  their  stations,  computerized 
or  not,  can  compete  with  the  likes  of 
W3AU  or  W7RM,  The  second  is  a 
slightly  more  philosophical  one,  and 
open  to  debate.  Since  there  is  no  well 
defined  technique  or  algorithm  for 
contest  operating,  the  computer  pro- 
gram must  involve  heuristics  and,  as  a 


result,  the  personality  and  prejudices 
of  the  programmer  will  be  built  into 
the  program.  In  short,  the  com- 
puterized contest  stat i on ,  although 
faster  than  its  human  owner/program- 
mer, will  probably  not  be  a  much 
better  contest  operator. 

Robert  A.  Hyman  K30CN 
Silver  Spring  MD 


SCHULTZ  COLLAPSES 


Even  though  1  may  be  considered 
one  of  your  Associate  Editors,  I  am 
going  to  sue  youH  The  bookshelf  I 
had  hung  on  the  wail  collapsed  after  I 
placed  the  1 1/76  issue  of  73  on  it. 

JohnSchultz  W4FA 
FPO  New  York 


QUICK  SERVICE 


] 


As  the  editor  of  73,  I  feel  that  you 
must  be  informed  of  the  extremely 
fast  service  I  received  from  one  of 
your  advertisers.  The  company  I  am 
referring  to  is  Kemit  Electronics, 
Sunnyvale    CA. 

They  had  advertised  the  G.L  chip 
AY38500  TV  game  chip  for  529.95, 
so  I  sent  them  a  check  one  week  ago 
today.  Lo  and  behold,  today  in  my 
mail  was  a  package  from  them. 

I  feel  that  such  service  should  not 
go  by  without  your  knowing  about  it. 
I  feel  that  these  people  should  be  put 
on  your  list  of  good  advertisers. 

Raymond  J,  Keefe 
Montclair  NJ 
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THE  EJVSY  WAY! 


only  $24.95  ~  a  great 


help  o  beginner! 


The  "73  Golden  Road"  kit  makes  it  so  easy  to  get  your  ham  ticket  that  a  five  year  old  kid  could  do  it. 


RI1     THEORY  I 
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RJ     THEORY  II 
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The  kit  consists  of  six  one  hour  cassettes  and  a  Novice  License  Study  Guide.  You 
start  off  with  a  Morse  Code  cassette  which  teaches  you  all  of  the  letters,  numbers  and 
punctuation  you'll  need  . .  .  ail  in  one  hour!  It  uses  the  newest  and  fastest  technique  of 
teaching  code  ,  .  .  each  character  is  sent  at  L3  words  per  minute,  but  the  characters  are 
spaced  for  five  words  per  minute.  In  this  way  you  lay  the  foundation  for  copying  code  at 
13  wpm  later  on,  and  without  the  usual  frustrating  plateau  which  has  kept  hundreds  of 
thousands  of  people  from  ever  getting  their  ham  licenses.  With  this  system  you  only  have 
to  learn  the  code  once  *  .  .  not  over  and  over  at  gradually  increasing  speeds, 

The  six  words  per  minute  practice  cassette  will  make  sure  that  you  will  almost  fall  asleep  during  the  FCC  test.  This  one  hour  cassette 
(which  will  play  in  any  cassette  recorder)  has  only  coded  groups  of  letters  so  it  is  impossible  to  memorize,  unlike  the  beginning  cassette 
which  has  words  and  phrases  which  will  have  you  laughing  and  make  everyone  think  you  are  crazy  .  .  .  unless  they  can  read  the  code  too. 
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THEORY  III 
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You  get  your  theory  explained  in  detail  by  Wayne  Green  (he  did  the  code  tapes  too) 
on  a  four  cassette  set  «  .  .  three  for  theory  and  one  questions  and  answers.  You'll  learn 
your  fundamentals  of  electricity  and  radio  at  the  hands  of  a  true  expert,  which  means 
you'll  have  no  trouble  understanding  at  all.  W hat  a  difference  this  makes  when  you  want 
to  go  on  to  a  higher  ciass  of  license.  It  really  pays  to  thoroughly  understand  basic  theory, 
for  then  no  manner  of  tricky  ICC  questions  can  throw  you  off  -  and  they  do  get  tricky 
at  times,  curse  their  dark  hearts. 


r                               i 

[R]    THEORY  IV     | 
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You'U  also  get  a  Novice  License  Study  Guide  which  covers  the  theory  and  the  rules  and  regulations.  There  is  a  reprint  of  the  latest 
FCC  rules  .  .  .  something  that  is  difficult  to  find  anywhere  else.  The  theory  in  the  book  will  reinforce  the  cassettes,  making  everything 
even  easier  to  remember. 

Individually  these  learning  aids  sell  for: 


Beginners  Morse  Cqde  cassette  (one  hour) $4,95     Novice  Theory  Cassettes  {four  1  hr) 

6  WTPM  code  group  practice  cassette  (1  hr)  ,  ♦ S4.95     Novice  Class  Study  Guide  ,,.,.,.. 


.  $15.95 
. .  $4.95 

$30.80 


EKtM 
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Our  business  is  publishing  a  magazine  and  these  things  are  just  a  sideline  with  us, 
because  we  feel  that  the  more  amateurs  we  can  get  licensed  the  more  73  readers  there 
will  be.  In  order  to  help  make  things  easier  for  newcomers  to  get  licensed  we're  offering 
the  complete  Golden  Road  Kit  for  just  $24.95  , .  ,  that's  a  %$,%$  saving!  This  offer  is 
good  for  a  limited  time,  so  if  you  know  of  anyone  who  is  interested  in  getting  a  ham 
ticket,  send  for  this  complete  Novice  system.  There  is  no  easier  way  to  get  a  Novice 
license  than  with  the  Golden  Road  Kit  by  73  Magazine. 
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Please  send  _ 


73  Golden  Road  Kit"  including  Novice  Class  License  Code  Tapes,  Theory  Tapes  and  Study  Guide  @  $24.95  (ppd. 


USA).  Foreign  orders  add  $3.00  postage  and  handling;  First  Ciass  mail  USA  —  add  $2.00. 
TOLL  FREE  CALL  (800)  258-5473 

$ enclosed.  D  Cash         □  Check  □  Money  Order 

Charge  my  credit  card:        □  American  Express  □  Master  Charge  G  BankAmericard 


Credit  card  # 

Expiration  date 
Name 


Interbank  # 


Signature 


Call_ 


Address 
City 


State 


Zip 


If  a  gift,  print  name  and  address  of  receiver.  Send  to: 


Gift  card  to  read: 


73  MAGAZINE  -  PETERBOROUGH  NH  03458 
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Briefs 


from  pag&  77 8 

"Citizens  Amateur  Radio  Service"; 
RM-2770,  to  legalise  the  use  of  any 
emission  mode  on  any  amateur  fre- 
quency; RM-2771,  to  permit  the  use 
of  ASCII  on  the  ham  bands; 
RM-2774,  which  would  set  up  tempo 
rary  licensing;  RM-2775,  to  expand 
the  operating  privileges  of  Novices  and 
Technicians;  RM-2776,  to  create  a 
new  Special  Radio  Service  on  1 1 
meters;  and  RM-2780,  aimed  at 
revamping  logging  requirements  for 
repeaters. 


AMSAT  is  looking  for  money  and 
volunteers  in  order  to  continue  the 
amateur  satellite  program,  A  spokes- 
man at  their  Washington  office  told 
73  that  the  ten  doUar  annual  dues  of 
the  approximately  3000  members  is 
not  nearly  enough  to  keep  the  pro- 
gram going, 

Two  satellites  are  currently  await- 
ing funds  to  finish  their  construction. 
The  AOD  satellite,  which  will  prob- 
ably become  OSCAR  8H  will  feature  2 
meter  to  432  MHt2  and  10  meter 
transponders,  as  well  as  micropro- 
cessor control.  The  144  432  trans 
ponder  was  built  by  the  Japanese 
AMSAT  group  and  the  structure  by  a 
group    of   California   members.   Only 


the  2  to  10  meter  transponder  needs 
to  be  finished.  It's  being  built  at 
AMSAT  Washington,  with  a  projected 
launch  date  of  September,  1977.  An 
AMSAT  spokesman  said  that  if 
OSCAR  6  Is  stifl  in  operation  at  the 
time  of  the  launch  of  OSCAR  8, 
OSCAR  6  will  be  put  on  "furlough" 
and  will  probably  be  used  for  edu- 
cational purposes  only.  OSCAR  6  had 
an  expected  life  of  one  year  when  it 
was  launched  in  1972  and  is  still  going 
strong. 

The  AMSAT  Phase  III  satellite  has  a 
projected  launch  date  sometime  in 
1979,  Its  higher  orbit  would  make 
contacts  possible  over  a  15  thousand 
mile  range,  rather  than  the  current 
5000  mile  limit. 

Because  of  the  new  equipment  in 
both  satellites,  higher  power  solar  cells 
will  be  needed.  AMSAT  is  suggesting 
that  contributors  send  ten  dollars  to 
buy  a  single  cell  (or  more  if  possible). 
Although  how  to  acknowledge  the 
contribution  has  not  been  decided,  it's 
expected  the  contributor  would 
receive  a  certificate  of  some  kind. 

AMSAT  is  also  attempting  to  put 
together  a  group  of  volunteers  to 
approach  foundations  and  corpora^ 
tions  for  larger  contributions,  since 
they  doubt  individual  contributions 
wilt  be  enough  to  keep  the  program 
going. 


Volunteers,  ideas,  and  contribu- 
tions are  needed  to  keep  the  amateur 
satellite  program  operational  over  the 
next  few  years.  Contact  AMSAT,  Box 
27,  Washington  DC.  The  phone 
number  is  202-488  8649. 


Harrisburg  hams  have  four  repeaters 
on  the  air.  Central  Pennsylvania 
Repeater  Association  has  just  added  a 
220  MHz  machine  to  a  450  MHz 
machine,  a  two  meter  teletype  ma- 
chine, and  the  well-known  16/76 
repeater.  The  teletype  machine  is  on 
147.975A375  MHz.  Services  worth 
hearing  from  the  RTTY  repeater  at 
Harrisburg  include  ARRL  bulletins 
every  day,  detailed  radio  propagation 
reports  from  MBS  and  ARRL,  Na- 
tional Weather  Service  condition 
reports  and  forecasts  for  the  East 
Coast  and  the  world  daily,  plus  the 
Yellow  Sheet.  (Yellow  Sheet  is  a  daily 
listing  of  all  amateur  gear  for  sale  to 
amateurs  in  their  area.)  Newsletter  of 
the  Nittany  Amateur  Radio  Club, 
State  College  PA, 


The  FCC  has  shut  down  its 
Canadaigua  Monitoring  Station,  re- 
placing it  with  a  Limited  Enforcement 
Office  (LEO).  HP  monitoring  and 
related  direction  finding  will  be  ter- 
minated, with  inspections,  investiga- 
tions, and  VHF/UHF  monitoring 
throughout  NY  and  CT  taking  their 
place  under  a  much  reduced  staff 
arrangement.    RaRa  Ragf   Bulletin  of 


the   Rochester  Amateur   Radio  Asso 
elation,  NY. 


An  Indianapolis  IN  federal  court 
has  convicted  a  CBer  on  six  of  nine 
obscenity  counts.  He  was  charged 
with  use  of  profane  and  indecent 
language  on  CB.  The  Indianapolis  Star 
called  the  case  a  landmark  decision, 
after  a  two  week  trial.  Thanks  to  The 
Radiop's  Log,  Bulletin  of  the  West- 
park  Radiops,  Cleveland  OH. 


Using  an  FCC  computer,  Texas 
amateurs  recently  caught  a  pair  of 
bootleggers.  FCC  officials  caught  up 
with  them  within  two  hours,  and 
federal  charges  followed. 


It's  called  "Amigos  de  las  Ameri- 
cas" , . .  a  social  service  organization 
devoted  to  helping  the  people  of 
South  America.  The  Amigos  have  con- 
ducted immunisation,  dental,  and 
ophthalmotogical  programs  for  some 
twelve  years,  usmg  amateur  radio  for 
communications  with  their  stateside 
headquarters.  If  you're  looking  for 
something  to  do  this  summer,  and  can 
pay  your  own  transportation  {about 
$700  round  trip)  and  expenses,  con- 
tact the  Amigos  representatives  in 
Houston  TX  at  713-481-2502  or 
713-526-2771.  Those  who  apply 
should  hold  Technician  class  or  bet- 
ter, and  be  prepared  to  keep  daily 
schedules   with    Houston    plus   inter- 
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Ct  1»  -M 

cc  197  i.a 

t»  :-x-  t.» 

c«  BO  IM 

CC  .3M  1.13 

CA  .300  1.50 

CA  .5»  2.5S 

CA  .800  2.75 

CC  .347  » 

fit  .art  1,35 

CA  .5tH  1.35 

CC  ■BOB  2.75 

C*  WW  2.75 

K  500  3M 
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wairn*  uwPrKUi 
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14  1i  2fl  .43 

18  M  »  5fl 

11  IT  40  HI 

22  35 

KEmr  B043         14.% 
IrKluto.  ki«c  anil  soctuffl 

Olll  *ClPU 
Arringirniii:  Hit 
Kit  ^n[tr  >ik|.      10,00 
EKtfw  HWIW  J-50 

■CfK9PlCCEB«ffA 
i:-iH  wrm  .:ato     1 0  00 
HBU«il  dau  2J  5D 


5062-7340  HEK       ft-H 
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*  MHi 
5  MHI 

10  WZ 
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4J5 
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z  4w 
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5.1S5 
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4» 

■4  BO 

7.75 
7.50 
7.50 
iSO 
t.50 
*.S0 
4.50 
4.50 
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H1? 
9Zl4 
*Z2« 

CflPiuazco 

USirt  ffldhUSl 
CDrBStSCD 
CDF^BMSCD 
CDinB24CD 

ctoew 

MM50W 

Hums 

MMSJ14 
M«WU 
MWU1S 
MMJ3W 

MM-5375M 
MM5373A5 
MlftaSMI 

VM5565 

CT7«)1 

33M2flO( 


4.5D 

B.50 

BJC 

29.50 

F.50 

33.00 

J9.LO 

10.25 

O.W 


4.DC 
5.B0 
4.BB 
fifi 
!!ii: 
4.M 
►■■:i!- 
7.H0 
4.0* 
4.0a 
10.B0 

o.co 

5.BO 

3.75 

l+.H 


BTOOCfl  16.00 

Mi' :;n  1^75 

MA1W1A,  C,  Df  E 
Cump!«t  Qo£k  mOdrit 
mine  I'-nr  and 
'*.:r-f;  *.S!i:, 

4  JlDlt.  J  lincHfln 
(.uppiithAiinif,  ntw 

E-;jr1  awailiblD. 
11)p»35B[»cnnlji,  J1.00 

MSttTDM 

U  h  5S  in  ^jihriftK  nl 

5  [»r  tflji  03  Hi 

UAHT,fWfl 

flVS-1013  6.20 

W1  *-50 

uPHtnwa 

Ctnielm  evaeilui 
bt  .50 

«  «T  C^fHI  Tf»f 
In*  U  5475 
All  pBfl§  l[K4UiT(ig  PC 
bD¥d  imI  inirmniufis. 

CHH4WI  MwlllJ*  2  96 
103  M4dim         79.50 
202  MDd4ffl  Turamlt 
«td  nuhw     I75.W 

mommTafFERAniHE 

METER  Kit 

Indoor  jnd  ouDdoof.  50" 
LED  r^-ir..,i'.  Mninur 
IUe±I  I r>2 n i I ■  j I li u v . 

G3cr,|>*1nrth  hnard  ana 

¥EHDRT  pnARII  Kin 
OH  tow  power  1253  03 

;<  rrnoM       145.-00 

m  41  50 


Frequency  Counter  Kit 

Covers  audio,  ultrasonic  and 
low  amateur  band  to  5  MHz 
typical, Dual  channel  high  sen- 
sitivity ±25  millivolts.  Crystal 
controlled  clock.  Can  be  pre- 
scaled  lor  higher  Irepency- 
6-. 50"  digits.  FuJI  instructions. 
Less  power  supply      $40,00 


1977  IC  Update 
Master  Manual 

Brand  new.  Complete  IC  data 
selector  fronrr  all  manufacturers. 
15,000  cross  references.  £30 
with  update  service  thru  1977. 
Domestic  postage  add  £2,00, 
Foreign  $6.00. 
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Let  us  know  8  weeks  m  advance  so  that  you  won't  miss  a  single 
issue  of  73  Magazine. 

Attach  old  label  where  indicated  and  print  new  address  in  space 
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staff  communications,  using  either 
Ami 30s  equipment  or  their  own,  The 
hams  will  be  free  to  work  DX  or 
sightsee  during  off -hours.  Stateside 
monitors  are  also  needed  24  hours 
daily  on  15,  20,  and  40  meters. 
Countries  participating  during  summer 
'77  include:  Guatemala t  Honduras, 
Nicaragua,  Costa  Rica,  Ecuador, 
Bolivia,  Paraguay,  and  Dominican 
Republic, 

W1AW  should  have  an  improved 
signal  soon.  Construction  Is  due  to 
start  on  a  120'  tower  with  stacked  4 
element  yagis  for  twenty  and  a  3 
element  yagl  for  forty,  They  look  for 
a  10  dB  improvement  on  forty  and  a 
bit  less  on  twenty.  West  Coast  DX 
Bulletin. 


73  Publisher  Wayne  Green  W2NSD 
is  appearing  wee  knights  on  Boston's 
WGBH-TV.  Wayne  is  a  regular  on  Club 
44,  a  show  about  leisure  time  activi- 
ties. Subjects  Wayne  will  cover  range 
from  ham  radio  (of  course)  to  horse- 
back riding  and  sports  car  rallying, 
along  with  microprocessors,  CB,  and 
more.  That's  Monday  through  Friday 
on  channel  44  in  Boston  at  7:30  pm 
local  time. 


Edge  comb.  Inc.  of  Torrance  CA 
says  it  will  produce  the  first  micropro- 
cessor controlled  2  m  synthesized 
radio  by  spring.  Company  spokesman 
Ed  Jay  K6LOM  (Signal  1-Multi  5000) 
says  the  rig  will  measure  2%  x  BVi 
inches,  with  25  Watts  output,  pro- 
grammable PL,  scanner  for  priority 
channels,  LEDs  for  frequency  readout 
and  decoding  of  repeater  IDs,  all  for 
an  expected  list  price  of  less  than 
$500,  According  to  Jay,  the  Edge- 
comb  uses  a  2901  chip  (four  bit  slice) 
and  will  be  available  sometime  this 
spring. 


73  Advertising  Director  Bill 
Edwards  WB6BED  is  expected  back  in 
his  Peterborough  office  early  in  the 
new  year,  after  suffering  a  mild  heart 
attack.  Bill  recuperated  at  home, 
working  part  time  out  of  his  newly 
built  ham  shack,  WB6BED  can  be 
expected  to  pack  quite  a  signal  from 
his  Hillsborough  diggings,  especially 
on  40  and  20  meters. 


Universal  Subaudible  Access  Tone 
concept  gains  acceptance  as  the 
Chicago  FM  Club  endorses  the  princi- 
ple, This  was  first  suggested  on  a 
broad  scale  by  the  Ohio  Area  Repeat- 
er Council,  it  seems,  when  the  former 
president  (Bill  Mengel  WASP  I  A)  of 
OARC  placed  the  proposal  before  that 
body  while  in  session  at  Delaware  OH 
a  couple  of  years  ago.  Subsequently,  it 
was  the  subject  of  discussion  at  an  FM 
forum  during  the  Dayton  Hamvention 
and  has  since  been  receiving  attention 
in  many  areas.  Briefly,  the  proposal 
advocates  that  guarded  repeaters  using 
subaudible  tone  for  access  (that  are 
still  "open"  repeaters)  provide  a  sec- 
ond tone  access  of  1 00.0  Hertz  for  use 
by  transients  running  mobile  and/or 


hand-held  units.  For  example,  Cincin- 
nati repeaters  using  tone  guard  of 
123.0  Hz  would  also  install  a  decoder 
on  100.0  for  travelers  going  through 
to  access  the  system.  It  will,  of  course, 
require  cooperation  from  those  few 
systems  now  using  100.0  Hertz  tone 
access  to  adopt  a  different  tone  as 
primary.  Like  all  new  concepts,  it  will 
be  subjected  to  considerable  discus- 
sion, but  with  the  almost  uncontrolled 
growth  of  repeaters,  tone  access  is 
becoming  an  issue  of  major  concern  to 


repeater  operators  in  populous  areas. 
So,  as  tone  access  grows,  the  desire  for 
a  universal  tone  access  for  transients 
gains  proponents,  Lake  Erie  ARA 
Newsletter,  Lake  wood  OH, 


The  FCC  has  made  official  a  long 
held,  but  practically  secret,  policy  on 
Novice  license  exam  procedures. 
Under  an  order  in  later  November  '76, 
volunteer  examiners  can  request  up  to 
five  tests  without  first  sending  proof 


of  an  applicant's  code  proficiency. 
The  FCC  is  apparently  experimenting 
with  the  new  procedure  In  the  face  of 
rapidly  increasing  Novice  applications, 
because  the  rule  will  expire  June  30, 
1977.  Address  your  requests  for 
exams  to  FCC,  PO  8ox  1020,  Gettys- 
burg PA  17325.  FCC  officials  had 
Informed  73  of  the  procedure,  but 
requested  we  not  publish  news  of  itP 
fearing  mass  confusion  would  result  in 
Gettysburg.  The  official  notice  arrived 
a  week  later, 


2  METER 
CRYSTALS 

FREQUENCIES 
IN  STDCK 


FOR  THESE 
RADIOS 


Clegs  HT-146 
Diake  TR-22 
Drake  TR-33  rec  only 
Drake  TR-72 
Genave 


Heathkit  HW-2021 
rec  only 
Heathkit  HW-202 
Icom/VHF  Eng 
Ken/Wilson 
Lafayette  HA-146 
Midland  13-505 
Regency  HR-2,A 
Regency  HR-212 
Regency  HR-2B 


Regency  HR-312 
Regency  HR-2MS 
S.B  E. 

Sonar  1 802-3^4,  3601 
Standard  146/826 
Standard  Horizon 
Swaiu  FM  2X 
Tempo  FMH 
Trio/Kenwood  TR2200 
Trio/Kenwood  TR720O 


146,017 
6.61R 
6.04T 
6.64R 
6.07T 
6.67R 
6.10T 
6.70R 

6.1  1ST 
6,71  5R 
6.13T 
6-73R 
6.145T 
6.745R 
6.616T 
6.76R 
6-17ST 
6-775R 
6.19T 
6.79R 
6.22T 
6.82R 
6.25T 
6.85R 
6.2ST 
6.8SR 
6,3  IT 
6.91  R 
6,34T 
6,94R 
6.37T 
6,9  7  R 
6.40T 
6.46T 
6,46R 
6.52T 
6,52R 
6.55T 
6.55R 
6-58T 
6.58  R 
6.94T 
7,60T 
7.00R 
7.63T 
7.03R 
7.66T 
7.06R 
7.69T 
7.09R 
7.7  2T 
7.12R 
7.75T 
7.15R 
7.78T 
7.18* 
7.S1T 

7 .2  1  R 
7.84T 
7.24R 

7.87T 
7.27R 
7.90T 
7,30  R 
7.93T 
7.33R 
7.96T 
7.36R 
7.99  T 
7.39  R 


We  ship  COO  first 
class  mail.  Prepaid 
orders  are  postpaid 
by  us.  Use  check, 
money  order,  BAC 
or  MC  in  U.S.  funds. 


Note:    If  you  do  not  know  type  of  radio,  or  if  your  radio  is  not  listed,  give  fundamental 
frequency,  formula  and  loading  capacitance. 

CRYSTALS  FOR  THE  IC230  SPLITS  IN  STOCK:  13.851111  MHz;  13.884444  MHi;  13,917778 
MHz;  HEATHKIT  HW2021  600  KHz.   OFFSET  11.3  MHi;  $6.50  ea. 


MODEL  C&144A  —  Denize.  Two 
Merer  Can  near  far  Kepestef  or  any 
f^ed  slatjon  operation.  £  Lib.  gam 
Over  4  ',4  WWI  <Np0tt.  Mammy m 
radk^tiffJi  4t  lhn  horij^jrij  ShjJnt  fid 
with  D,C  anoundiriH  Radiator  $i 
wai/p  IciM^r  section,  '/i  "-'aye  plasms. 
%  wave  upjjer  seel  ion.  Ha^hr..  1  L?" 
5WR  at  resonance.  1,2.1  41  better. 
RSiwet  tatanft:  j.rjrx)  wads.  FM.  Wind 
Survival;  100  MPH.  IniTalli  on  verti- 
cal pips  up  to  iyt"  O.D.  SO  239 
cca*  connector  J52.95 


144 


C6444A 


SUPER    GAIN    MOBILES 

TWO  MDtcr  Si 

*  5.2  (tb  gain  Dvar  1/4  wa^e-  nubile 
-  Frequency  io^araaa — 143'149 

*  SWR  at  rftlOrtdnce— ].M  typir^l 

*  Plover  ratfng-  290  watts  FW 

MODEL  CG'1« 

Same  riiaraeterfeijcs  •**  Cet-lM 

supplied  with  Vt"-2A  base  to  fit  an ^ 
mobile  bal'  mounts, —  Length  is 
BE  Mourn  jnd  cade  FWt  in- 
ducted  $26?6 


STANDARD    GAIN 
MOBILES 

Two  Meters 

-  5.8   *a.'esf5rvfrjt  —  3,4   dft  jlartn 
ov»r   ]  -'A  wAve  rftflbMe 

-  Frequency  coverage— U3  to-  149 

■   Pciwi  r  'al  i  ng™  50  watts  FM 

MABEL   GBL7-144 

47"  antenna  :tmp-tele  witH  e*Sr 
Id  MtlaHj  nil  f^oirrs.  tttdtHl,  trunk 
Mp  mount.  Impad  ^bfine  and  17 
MIL  SPEC  fiG-HUJ  and  PL-S9, 
Antenna  removably  Pram  mi-Lnl 

MODEL  BBL-144 

AT  antenna  mr)L,-nt&  8fl  any  rial 
tt*rf*C*,  too!  deck  df  frjndflf  in 
*i'  hute  Includes  impact  spring 
17'  MIL  SPEC  RG-53-U  *nd  PL-?^ 
Antenna  remnYjljlc  fntm  mount 

S2G.9E. 


HUSTLER 
NBUCK-BUSTER" 

MODEL  SF-2 

il'  two  rnrt«r.  5/S  wawelejigtti, 
X4  db  gain  ove*  1/4  wave  moferSe, 
DfeSffine^  *ith  H"-?J  base  to  fit 
VD^r  moynt  or  a  wide  sef.ecjion 
pvf  flu&tlsr  ^QbiJc  moyrit* 
iMour-t  rj<r  cabi-e  not  included] 

DELUXE    MOBILE 
MOUNTS 


THF 


^J 


UHF/UHF    ANTENNA— 
THUKK  HP  MOUNT 
MODEL  THF 

Feid  (ri'mrviablfe  rsdi^tDr  permits 
OUSntet  wavp  operation  on  any 
Frerjue-ncy  from  140  io  JW  Mrij 
Cutting,  chart  included.  Oomplote 
wrftt  trunk  lip  mo^nt,  17'  RG-5S-U 
and  PI-1&  SI 5. 95 


MODEL HLM 

Pel u i^e  tfu^k  lip  iTifiuit 
with  IB{J  deg'ee  swngI 
ball  Isr  pn^it-oni-ng  tn- 
lertn*  to  vertical.  F,«y  - 
i»  t^oISi  —  iriltlJtetHI  n 
locrudes  17  FTG-5B  U 
cabje  and  ^onnecior* 
attacfied.  .  SI  A. 85 


"I  M 


Fgr  rr*prjn'  ir^r,*1 


BCM-1 


WdDELtLM 
fumk  he  mount  tor  no 
rt-les  :nridtfltX)n  en  ssde 
or  sage  of  truftk  lid-  In- 
cludes 17'  RG-5B-U  COn- 
nectOirs  aRached  112-05 


MODtL  cDM-1 
fibrin  gvt'er  mDunj  *.t$ 
all  shapes,  angles  even 
aiesJ  trim  'me  gutters. 
Includes  130  swivel 
to11  $7.50 


VHF 


UHM 


VHF/UHF   ANTENNA- 
ROOF  MOUNT 
WOO  EL  UHT-1 

Fiald  triiTii*jirjle  fadiator  Por  1/4 
«ave  ap**alion  on  w?  treojuency 
Jfom  140,  i&  503  .MHr.  Cu!tmfi  thirl 
included.  MounSs  en  any  Nat  Su.^ 
lace,   -roDt,   Seek,    tender    in    W 

hoi*-,  inctudtes  #  ftG-yi-j  sio.i5 


•    M    t    '    M    1    4 


AMATEUR  ANTENNAS 

Each  Hustler  sntertna  deugn  is  specifically  optim«ied 
for  amateur  band  peH^rma.ice.  Every  assembly  is 
manulaclured  icom  Ihe  besl  available  material  ijnder 
car«fu;iy  tnnlrclltd  auallty  stinCands  Er>  glv*  j-cm 
»u-pefnjr  mech-anjcai  and  elecfricai  periennance.  For 
irrare  iltian  j,  decad*.  reliafelil^  htn.  bear*  cur  Vut- 


SHIPPING 


We  can  ship  Cr O.O,  first  class  mail.  Orders  can  be  paid  by:  check,  money  order,  Master  Charge, 
or  Bank  Am  eric  3rd.  Orders  prepaid  are  shipped  postage  paid,  Phone  orders  accepted.  Crystals 
are  guaranteed  far  Itfe-  Crystals  are  all  $5.00  each  (Mass. residents  add  25d  tax  per  crystal}. 
U.S.  FUNDS  ONLY 


PfiUGFS  SUBJECT  TO  CHANGE  wtTHQUt  KQTtCE 


Box  469 
DepL  S27 
Quiricy  MA  02169 
(617)  471-6427 
Store  Hours 

Daily  9-9 
Sat.  9-6 


We  are  authorized 
distributors  for; 
Icom  and  Standard 
Communications 
Equipment.  (2  meter) 


i^tw-i  injrfjK 
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New  Products 


from  page  20 

condition  in  a  matter  of  a  few  sec 
onds.  I  just  pop  the  magnetic  mounts 
in  the  trunk. 

One  unique  antenna  in  the  line 
merits  mention.  The  PO150  is  a 
144.174  MHz  5/8  wave  that  is  de- 
signed for  use  without  a  ground  plane, 
tt  fits  a  standard  PL-259  socket  and 
works  wonders  on  an  NT  as  a  replace- 
ment for  the  rubber  duckie.  These  are 
useful  for  no n  metallic  vehicles  such 
as  boats,  recreation  vehicles,  and 
Corvettes.  A  conversion  kit  can  be 
ordered  to  adapt  it  to  base  use  by  the 
addition  of  radials. 

The  50  and  144  MHz  models 
handle  200  Watts  of  power r  white  the 
440  MHz  mode)  handles  1 50  Watts. 
Base  coils  are  coated  with  epoxy  for 
full  weather  proofing.  These  antennas 
are  made  for  full  time  use  and  should 
last  longer  than  the  car,  All  are 
covered  by  an  unconditional  six 
month  guarantee, 

Larsen  says  that  you  can  hear  (he 
difference  with  their  antennas.  I  tend 
to  agree.  Their  high  quality  products 
are  unique  and  dependable.  The  Lar- 
sen should  be  the  last  mobile  antenna 
you'll  ever  have  to  buy. 

Depending  upon  the  mourn  and 
whip,  Larsen  antennas  sell  over  a  large 
range  of  prices,  for  example,  a  quar- 
ter wave  permanent  mouni  sells  for 
S8.5G,  while  a  5/8  wave  with  a  mag 
netic  mount  retaiJsfor  $38.55.  Larsen 


Electronics  fnc+r  1161 1  NE 50th  Ave., 

PO  Box  1686,  Vancouver  WA  98663. 

Stan  Miastkowski  WA1UMV 

Associate  Editor 

TURNER  HL6  MICROPHONE 

Iowa-Turner  Division  of  Conrac 
Corporation  announces  the  avaitabil 
ity  of  the  Amateur  HL6  microphone. 
This  microphone  has  been  designed 
specifically  for  the  radio  amateur  who 
wants  superior  performance  from  a 
cardiotd  microphone,  especially  when 
vox  is  employed. 

The  Amateur  HL6  has  the  capabil 
ity  of  high  or  low  impedance  by 
selection  on  a  slide  switch  inside  the 
microphone.  This  fact,  plus  universal 
six  wire  switching,  allows  the  Amateur 
HL6  to  be  easily  installed  with  virtual 
ly  all  models  of  transceivers, 

The  Amateur  HL6  has  a  flat  fre- 
quency response  from  50  to  13,000 
Hz*  which  allows  maximum  speech 
intelligibility  with  a  reduction  of  local 
noise  interference.  Turner  Division, 
Conrac  Corporation,  716  Oak  tend 
Road  NE,  Cedar  Rapids  IA  52402. 

EICO  IC 
SWEEP/FUNCTION  GENERATOR 

EICO.  long  a  pioneer  in  the  field  of 
electronic  test  equipment,  has  intro- 
duced its  new  Model  390  Sweep/ 
Function  Generator. 

In  announcing  the  Model  390. 
Harry  R.  Ashley,  President  of  EICO. 
stated,    "It    has    long    been    El  CD's 


policy  to  provide  the  professional 
Technician  and  the  home  hobbyist 
with  reliable  test  equipment  at  a 
moderate  cost.  By  using  the  latest  IC 
technology,  we  were  able  to  develop  a 
new  breed  of  instrument  which  will 
rapidly  overtake  in  popularity  the 
traditional  audio  signal  generator.  This 
new  <2  Hz  to  200  kHz  instrument  is 
the  practical  answer  to  many  of  the 
signal  tource  needs  of  design  labs, 
schools,  audio  repair  shops  and 
hobbyists." 

The  Model  390  generates  discrete 
sine4  square,  and  triangle  waveforms 
over  the  very  broad  frequency  range 
ot  .2  Hz  to  200  kHz,  more  than 
enough  for  the  most  exacting  work. 
And,  what's  more,  at  the  flick  oi  a 
switch,  you  can  have  a  choice  of 
either  linear  or  logarithmic  sweep  with 
a  choice  of  slow,  medium,  or  fast 
rates, 

Wnh  its  50  Ohm  output  impedance 
and  complete  attenuation  controls, 
the  Model  390  can  handle  everything 
from  checking  the  response  of  an 
audio  amplifier  to  driving  digital  cir 
cuits,  and  with  its  low  frequency 
triangle  output,  even  driving  servo 
systems!  E/CO  Electronic  instrument 
incorporated,  283  Malta  Street, 
Brooklyn  NY  11207, 

GOLD  LINE 
TERMINAL  STUD  KIT 

A  new  Terminal  Stud  Kit  for  two 
way  communications  has  been  intro- 
duced by  Gold  Line  Connector, 

A  Gold  Line  spokesman  says  the 
new  kit  (the  *  1105 J  was  designed  for 
batteries  with  side  mounted  terminals 
and   that    it   provides   the  necessary 


connecting  hardware  for  those  direct- 
tobattery  applications  where  standard 
battery  studs  do  not.  The  1105  lets 
you  hook  up  communications  equip- 
ment, tape  players  or  automobile 
tune-up  instruments  easily.  Gold  Line 
Connector,  PO  Box  893,  East  Nor- 
waik  CT  06855. 


SWITCHCRAFT  ACQUIRED 
BY  RAYTHEON 

Plans  for  the  acquisition  of  Switch- 
craft .  Inc.  by  the  Raytheon  Company, 
Lexington  MA,  have  been  completed, 
according  to  a  receni  announcement 
by  the  two  companies. 

Upon  completion  of  the  acquisition 
early  in  1977,  Switchcraft  will 
become  a  wholly  owned  subsidiary  of 
Raytheon.  Wilfred  L_  Larson,  presi- 
dent of  Switchcraft,  who  founded  the 
company  with  Fred  and  William 
Dumke  in  1946,  wi!l  continue  as 
president. 

Larson  said  that  "Switchcraft  will 
maintain  its  program  of  marketing  its 
products  to  electronic  distributors  and 
manufacturers  through  the  indepen- 
dent sales  representatives  who  have 
contributed  to  our  company's  success 
over  the  years, 

'The  new  association  with  Ray- 
theon is  a  big  step  forward  for  Switch- 
craft.  It  brings  us  the  opportunity  and 
means  to  expand  our  manufacturing 
facilities,  which  has  become  necessary 
to  meet  growing  customer  demands 
for  our  products.  Also,  we  foresee  the 
introduction  of  a  number  of  new 
products  to  fulfill  new  customer 
needs."  Switchcraft,  5555  North 
Ehton  Ave.,  Chicago  iL  60630. 
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NEW- NEW- NEW 


MINI-KITS 


DC-5 


SIMPLIFIED 
VERSION 

easier  assembly 
bigger  digits 
50%  less  soldering 

6  DIGIT-  12/24  HOUR 


DIGITAL  CLOCK  KIT  $22.95 


The  best  looking  clock  on  the  market  is  now  easier  to  build f  New  features  too  — 
push-buttons  to  set  time,  larger  A"  high  readouts  and  super  detailed  instructions. 
The  DC-5  comes  complete  with  extruded  aluminum  case  available  in  5  colors,  line 
cord  transformer,  quality  PC  boards  and  Polaroid  lens  filter.  Colors  available: 
gold,  bronze,  blue,  silver,  black  (specify }. 

Mobile  Version,  .01%  accuracy,  12  V  dc  ,  ,  .  .  , $25.05 

Alarm  Version,  1 2  hr.  only   ,  , *,,..,, ,,,..,.. $24.95 

Time  base  kitr  use  with  any  60  Hz  clock , . $4.95 


LOW  COST    $ 
CLOCK 


DC-4 


12/24  HOUR  6  DIGIT 

LARGE  .4"  DIGITS 


DC-4  includes  all  parts  and  switches,  does  not  include  PC  board,  case  or  transformer.  DC-4 
will  not  fit  in  case  as  shown  above.  Case  size  required,  3"  x  5"  x  4". 

PC  Board,  drilled  and  etched,  3"  x  4" , . $2,95 

Transformer,  line  cord  type,  12  V  ac    .  .  - ...,,,,,...  1 ,98 

Transformer,  lug  mount  type,  1 2  V  ac   .  ,  # . , 1 .49 


30  WATT 


2  Meter 
Power  Amp 


600 


PRESCALER 


The  famous  RE  class  C  power  amp  now 
available  mail  order!  Four  Wtetts  in  for  30 
Watts  out,  2  in  for  15  out,  1  in  for  8  out, 
Incredible  value,  complete  with  all  parts, 
instructions  and  details  on  T-R  relay,  Fully 
stable,  output  short  proof,  infinite  VSWR 
protected!  Case  not  included. 
Complete  Kit  $22.95 


$44,95  KIT 

assembled  .  .$59,95 

Extend  the  range  of 
your  counter  to  600 
MHz,  Works  with 
most  any  counter.  Available  kit  or  assem- 
bled and  tested.  Specify  ^10  or  "H00  with 
order.    


741  OP-AMP  SPECIAL  10  for  $2,00 

Take  advantage  of  a  special  one  time  deal  on  factory  prime  mini-dip  op-amps.  These 
were  house  numbered  for  Xerox  Corp-,  but  also  have  the  741  number  printed  on  them. 
This  is  the  LOWEST  price  in  the  USA! 


FER RITE  BEADS  with  info  and  specs 15/$1.00 

6  Hole  Batun  Beads ,  .  .  5/$1 .00 

SLIDE-POT-  10k  linear  taper 4/41.00 

lOOOuf  15V  FILTER  CAP .  .  .  5/S1.00 

1 000V,  2.5 A  DIODE 5/$1 .00 


IC  SOCKETS 

14  PIN    25  50/10,00 

16  PIN 30  50/12.50 

24  PIN .  .50  10/  4.50 

40  PIN 75  10/  7.00 


FM  Wireless 

Mike  Kit 

$2.95 


Transmit  up  to 
300'  to  any  FM 
broadcast  radio. 
Sensitive  mike  input  requires  crystal 
ceramic  or  dynamic  mike.  Runs  on  3  to 
9  V. 

LEDBUNKY  KIT 

A    great    attention    getter    which   alter- 
nately  flashes   2   Jumbo   LEDs.  Use  for 
name  badges,  buttons,  or  warning  type 
panel  lights.  Runs  on  3  to  9  volts* 
Complete  Kit  $2.95 


SIREN  KIT 
$2.95 


2  0  0  m  W 
audio  output, 
3-6V  opera- 
tion. Uses 
3-45  Ohm 
speaker. 


TONE  DECODER  KIT 

A  complete  tone  decoder  on  a  single 
pc  board,  Features  —  400  to  5000  Hz 
adjustable  frequency  range,  voltage  regu- 
lation, 567  IC,  Useful  for  Touchtone 
decoding,  tone  burst  detection,  FSK 
demod,  signaling,  etc.  Use  7  units  for  12 
button  touchtone  decoding. 

Complete  Kit,  TD-1  $4-95 


POWER  SUPPLY  KIT +15  V, +5  V 

A  complete  bench  supply!  Dual  tracking 
regulator  provides  adjustable  ±6  to  15 
Volts  at  100  mA,  while  a  stable  3 
terminal  regulator  produces  5  V  at  1 
Amp.  Novel  2  transformer  design 
permits  110/220  V  operation.  Complete 
with  a)l  parts  except  case  and  cord. 
PS  3  Power  Supply  Kit  $14.95 


DECADE  COUNTER 

PARTS  KIT 

INCLUDES 

$3,50 


7490  A  decade  counter 
7475  latch 
7447  LED  driver 
LED  readout 
Current  limit  resistors 


Complete  with  instruction  and  details  on 
how  to  build  an  easy,  Jow  cost  freq, 
coy  nter. 


INTEGRATED  CIRCUITS 


LM567 .  .  1.75  MC1458 

LM565  . 75  MC4024 

555 50  74107., 

556.  rm. 85  74143  .  . 

7490A    . 59  7805  .  .  . 

7447 85  309K    .  . 


..75 
1.95 

3.50 

1J9 


SEND  254  FOR  CATALOGUE 
FREE  WITH  ORDER 


Phone  Orders  Accepted 

P.O.  Box  4072A,  Rochester  NY  1 4610      am  271  648? 


HJUJiftMEHiPARD 


Satisfaction  guaranteed  or 
m  oney  refu  n  ded,  CO  D, 
add  $1.00.  Orders  under 
$10.00  add  $.75,  NY  resi- 
dents add  7%  tax. 
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DIODES/ZENERS 


1N914 

100v 

10mA 

05 

8- pin 

pcb 

25 

WW 

.45 

1 N4004 

400v 

1A 

08 

14-pm 

pcb 

.25 

WW 

.40 

1N4005 

600v 

1A 

08 

16-pin 

pcb 

25 

WW 

.40 

1N4007 

lOOOv 

1A 

15 

18-pin 

pcb 

.25 

WW 

.75 

1N4148 

75v 

10mA 

03 

22-pin 

pcb 

.45 

WW 

.75 

1N753A 

6.2v 

z 

25 

24-pin 

pcb 

35 

WW 

1.25 

IN 758 A 

lOv 

z 

25 

28-pin 

pcb 

.35 

WW 

1.45 

1N759A 

12v 

z 

25 

40-  pin 

pcb 

50 

WW 

1,95 

1N4733 
1N5243 
1N5244B 

5.1v 
13v 
14v 

z 
z 
z 

.25 
.25 
.25 

Mo  I  ex  pins    .01 
2  Amp  Bridge 

To-3  Sockets 
100-prv 

.25 
1.20 

1N5245B 

15v 

z 

25 

25  Amp  Bridge     ! 

200-pr 

V 

2.50 

SOCKETS/BRIDGES 


TRANSISTORS,  LEDS,  etc. 


2N2222 

NPN 

2N2907 

PNP 

2N3740 

PNP 

!A           60v 

2N3906 

PNP 

2N3055 

NPN 

15A           60v 

LED  Green,  Red, 

Dear 

D.L.  747 

7  seg  5/8" 

'  high 

XAN72 

7  seg  com 

-anode 

FND  359 

Red     7 

seg  com -cathode 

JO 
,15 
.25 
.10 
.50 

.15 

I .  y  b 

1.50 

1.00 


C  MOS 


4000 

.20 

4001 

.20 

4002 

.25 

4004 

4.95 

4006 

1,20 

4007 

.40 

4008 

1.20 

4009 

.25 

4010 

.45 

401 1 

.20 

4012 

.25 

4013 

.40 

40T4 

1.10 

4015 

,95 

4016 

.35 

4017 

1.10 

4018 

1.10 

4019 

.70 

4020 

.85 

4021 

1.35 

4022 

1.15 

4023 

.25 

4024 

.95 

4025 

.35 

4026 

1.95 

4027 

.50 

4028 

,95 

4030 

.45 

4033 

1.95 

4034 

2.45 

4035 

1.25 

4040 

1.35 

4042 

.95 

4043 

1.25 

4044 

.95 

4046 

1.50 

4049 

.80 

4050 

.70 

4066 

1.35 

4069 

.40 

4071 

.35 

4082 

,45 

-    T     T     L     - 


7400 

7401 

7402 

7403 

7404 

7405 

7406 

7407 

7408 

7409 

7410 

7411 

7412 

7413 

7414 

7416 

7417 

7420 

7426 

7427 

7430 

7432 

7437 

7438 

7440 

7441 

7442 

7443 

7444 

7445 

7446 

7447 

7448 

7450 

7451 

7453 

7454 

7460 

7470 

7472 

7473 


1 


15 
15 
20 
25 
15 
25 
45 
55 
25 
15 
15 
25 
30 


1 


1 


10 
25 

50 
.15 
,40 
.45 

,15 
.45 
,45 

.35 
.25 
.15 
.65 
.95 
.95 
.95 
.95 
.95 
.20 
.25 
.25 
.25 
,25 
,40 
,45 
.45 
,35 


9000  SERIES 


9301 
9309 
9602 


1.00 

.45 

1,50 


MEMORY,  CLOCKS 


74S1 88(8223) 
8030 

MM  1702  A 
MM  53 14 
MM5316 
2102  1 
2102L1 
TR  1602 A 


3,00 
26.50 
10.50 
3,50 
3.95 
1.75 
1.95 
6.95 


MCT2 

8038 

LM201AH 

LM301AH 

LM308AH 

LM309H 

LM309K 

LM310 

LM311 


7474 
7475 
7476 
7480 
7483 
7485 
7486 
7489 
7490 
7491 
7492 


7494 

7495 

7496 

74100 

74107 

74121 

74122 

74123 

74125 

74132 

74141 

74150 

74151 

74153 

74154 

74156 

74157 

74161 

74163 

74164 

74165 

74166 

74175 

74176 

74180 

74181 

74182 

74190 

74192 


.40 

.45 

.20 

.65 

1.00 

1.05 

.40 

2.50 

.40 

1.15 

.95 

.45 

1.25 

.85 

.95 

1.85 

.45 

.40 

.55 

.55 

.45 

1.35 

1.30 

1.00 

.95 

.95 

.75 

1.15 

.75 

1.25 

1.25 

.95 

1.50 

1.35 

.95 

1.25 

.05 

3.25 

,95 

1.75 

1.65 


74193 

74194 
74195 
74196 
74197 
74198 
74367 


75108A 

75110 

75491 

75492 

74H00 

74H01 

74H04 

74H05 

74H15 

74H20 

74H22 

74H30 

74H40 

74H52 

74H53J 

74H55 

74H72 

74H101 

74H103 

74H106 


,85 
1.45 

,95 
1.50 
1,25 
2.35 

.85 


,35 
.35 
.50 

.50 

.25 
.25 
.25 
,25 
.30 
.30 
.40 
.25 
.25 
.15 
.25 
,25 
.55 
.75 
.75 
.95 


74  LOO 
74L02 
74L03 
74L10 

74L30 
74L47 
74L75 


1 


.35 
.35 
.30 
.35 
.45 
.95 
.55 


LINEARS,  REGULATORS,  etc 


.95 

3.95 

.75 

.25 

1.00 

.65 

.90 

1,15 

1.35 


LM320K5  1.65 

LM320K12  1,65 

LM320T12  1.65 

LM32QT15  1.65 

LM339  1.65 

7805O40T-&)  1.00 

LM340T12  1.25 

LM340T-15  1.25 

LM340T-18  1.65 


LM340T-24 
LM340K-12 

LM340KM8 

LM340K-18 

LM340K-24 

LM373 

LM380 

LM709 

LM711 


1.25 

2.15 

1.65 

1.65 

1.25 

1.95 

.95 

.30 

.45 


INTEGRATED  CIRCUITS  UNLIMITED 

7889  Clairemont  Mesa  Blvd.   •    San  Diego,  CA  92111    •    (714)278-4394 

All  orders  shipped  prepaid  No  minimum 

Open  accounts  invited  COD  orders  accepted 

Discounts  available  at  OEM  Quantities 

California  Residents  add  6%  Sales  Tax 

24  Hour  Phone   (714)  278-4394  Master  Charge  /  BankAmericard 


74S00  .55 

74502  .55 

74503  .50 

74510  ,45 

74511  ,45 
74S20  ,50 
74S40  .30 
74S51  .45 
74S64  ,30 
74S74  .50 
74S112  1.50 
74S133  .45 
74S140  .75 
74S151A  .45 
74S153  .45 
74S158  ,45 
74S194  1.50 
74825710123*      .25 

74LS0O  ,45 

74LS01  ,45 

74LS02  .45 

74LS04  .65 

74LS08  .45 

74LS09  ,45 

74LS10  .45 

74LS11  ,45 

74LS20  .50 

74LS21  .25 

74LS22  .25 

74LS32  ,55 

74LS37  ,40 

74LS40  ,55 

74LS42  1.75 

74LS52  1,45 

74LS74  .95 

74LS90  1.30 

74LS93  1.00 

74  LSI  07  ,95 

74  LSI  53  1,20 

74LS157  .85 

74LS164  1.90 

74LS368  ,70 


LM723 

LM725 

LM739 

LM741 

LM747 

LM 1 307 

LM1458 

LM3900 

LM75451 

NE555 

NE556 

NE565 

NE566 

NE567 

SN72720 

SN72820 


8^14 


.46 

1.95 

1.50 

.25 

1.10 

1,25 

.95 

.65 

.65 

.50 

1.10 

.95 

1.75 

1.35 

.35 

.35 


RadLio  Hut 

TERM&:  Money  Back  Guarantee.  No.  CODrs.  Texas  Residents  add  5% 
Tax.  Add  5%  of  order  for  postage  and  handling.  Orders  under  £10.00 
add  76c.  Foreign  Orders:  US  Funds  ONLY! 

For  your  convenience,  call  your  BankAmerlcard  or  Master  Charge 
orders  in  our  Continental  United  States  Call  Toll  Free.  1  -  BOO  - 
527-2304.  Texas  Residents  call  Collect  1  -  214-271-6423. 


master  chaitje; 


P.  O.  Box  64783    Dallas.  Texas  75206 


CMOS  by  Motorola 

These  are  pulled  from  sockets  but  they  are 
100%  Guaranteed  -  Limited  Quantity 


MCI  4001 

Quad 

2  input    Nor 

.13 

MC14011 

Quad 

2  input    Nand 

.13 

MC14012 

Dual 

4  input    Nand 

.13 

MC 14023 

Triple 

3  input    Nand 

.13 

MCI  4025 

Triple 

3  input    Nor 

.13 

MC  14027 

Dual 

J-K      Flip  Flop 

.28 

MC14013 

Dual 

JD'      Flip  Flop 

.24 

UNTESTED  DIODES 

A  good  assortment  of  1  amp  rectifiers,  Good  Yield.  50  for 
$.60   -   100  for  $  .95. 

BATTERY  CLIP 
Standard  9V  battery  clip       -      15  for  $1 .00. 


PLASMA  Discharge  Display 

By  National  Electronics 
12  DIGIT  DISPLAY .4"  character 
Neon  Orange  in  color 
Specs  Included      Only  $  .79 

Money  Back  Guarantee 


Complete  Power  Supply  Kit  for  above, 
including  PC  Board  XFMR,  and 
Instructions.     Only  $3,25 

Money  Back  Guarantee 


WATERGATE  SPECIAL 

Telephone  relay  automatically 
starts  and  stops  tape  recorder. 
No  batteries  required.  Kit 


complete  with  drilled  PC  Board. 
PARTS  AND  CASE- 

SATISFACTION  GUARANTEED 

ONLY  $10.95 


VOLTAGE  REGULATORS 


LM3406 
LM340-8 
LM34CM2 
Your  Choice 


LM340-15 
LM340-18 
LM  340-24 
Only  $  .85  ea 


TRANSISTORS 

2N4400  6  /  $1.00 
2N5401  6  /  $1.00 
2N3055  .75 


3N201 

PROTECTED  DUAL  GATE  N  CHANNEL 
FET  FOR  LOW  NOISE,  VHF  PREAMP 
APPLICATIONS      Only  $.80 


HARDWARE 

New,  includes  2-56P  4-40,  6-32  and  8-32 
screws  and  nuts.  A  very  useable  selection 
of  hardware. 


ft  pound      $1,50 
1    pound       2,60 


FCM  7010  SPECIAL 

4  DIGIT  DIRECT  DRIVE 
RADIO  ALARM  CHIP 
SIMILAR  TO  MK 50380 
ONLY  $3.75 


DIODES  BY  MOTOROLA 

2-1/2  AMP  1000  VOLT 
8  for  $1.00 

Limited  Quantity 


FND  359 

COMMON  CATHODE 

DIRECT  REPLACEMENT 

FOR  FND  70  BUT 

LARGER   ,40  IN. 

CHARACTER 

Only  $  .90 

6  for  $4,95 


FCS  8000 

COMMON  CATHODE 
12  HOUR  3-1/2 
DIGIT  ARRAY 
Includes  AM/PM 
Indicator  and  Colon, 
.80  in.  character 
$4.95 


TTL 

7400 

7401 

7402 

7403 

74L04 

7404 

7406 

7408 

7409 

7410 

7411 

7413 

7420 

7430 

7421 

7423 


100%  GUARANTEED!  OR  YOUR  MONEY  BACK, 


.19  7425  .30  74&4  .19 

,19  7426  .27  7470  .38 

.19  7427  J  9  7472  .25 

,19  7432  .34  7473  .25 

,29  7437  .39  7474  ,39 

,19  7433  .39  7475  ,59 

,29  7440  .19  7480  .49 

,19  7442  .65  7485  ,95 

,19  7443  .65  7490  ,75 

,19  7444  .69  7491  .75 

,29  7446  ,89  7492  ,75 

.50  7447  .85  7493  .70 

.19  7450  .24  7494  .95 

,19  7451  .19  7495  .75 

.19  7453  .19  7496  .89 
39 

E  NUMBER 
SCOUNT  (N 


CALL  OUR  TOLL  FRE 
FOR  QUANTITY  Dl 


74100 
74123 
74125 
74141 
74145 
74154 
74161 
74163 
74164 
74174 
74175 
74180 
74191 
74192 
74193 
74195 

1  -800-527 
FORMAT 


$1. 

.65 

.47 

.75 
$1. 
SI. 

,95 
$1,10 
$1.10 

.95 
$1.80 

,80 
$1,25 
$1.25 
$1. 

,69 
-2304. 
ION! 


BRIDGES 

1  amp   50V  $  ,80 

10  amp  50V  1,29 

25  amp  50V  1.49 


180^1/4 

330 -/U/4 

330^1/S 

470^1/4 

680^1/4 

IK    1/4 

1.2Kjv1/4 

2.2K-M/4 

3.3K.a1/4 

3.9K^.1/4 

4.7KjO/4 

6.8K^v1/4 


20KA1/4 
22Ka1/4 
27  K  *1/4 
33KjO/4 
39K>v1/2 
43Ka1/4 
47K^1/4 
56KA.1/4 

82KA1/4 
100KU1/4 
150KA1/4 
220KjO/4 


All  resistors  are  PC  Lead 
but  are  not  pull  offs 
5%  -  100  mi n.  order  Each  value 
No  Mix  -99tf  100 


ELECTROLYTIC  CAPS 

2200  UF      35V DC    Upright  PC  Lead  $  ,29 
1000  UF      35V DC    Upright  PC  Lead  $  .29 


LM309K 
NE565 

NE555 
LM3900 


$1.50 

1.00 

,45 

,35 


LM  710 
LM  711 
LM  748 


.25 
.19 
,19 


LOW  POWER  SCHOTTY 


74  LS00 
74LS02 
74LS04 
74LS08 
74LS10 
74LS11 
74LS20 
74LS21 
74LS22 
74LS27 
74LS30 
74LS32 
74LS37 
74LS38 


,25 
,25 
.30 

j  JL\J 

.25 
.32 
.31 
.33 
.33 
,30 
.3T 
.33 
,40 
,35 


74LS74 

74LS90 

74LS132 

74LS138 

74LS139 

74LS155 

74LS157 

74LS162 

74LSt63 

74LS175 

74LS193 

74LS258 

74LS367 

74LS36S 


.49 

.85 

.90 

.89 

,89 

,90 

1.00 

1,39 

1 ,39 

1.09 

1.09 

t.09 

.70 

.70 


PLASTIC  READOUT  FILTER 

i 

Originally  used  in  desk  top  calculators.    Perfect  for  LEO  and 
other  type  of  readouts.    With  peel-off  protective  coating. 
AMBER  in  color  5-5/8  x  1-3/8.    6/$  1.00, 


CMOS  SALE 
PRICES  SLASHED  -  ALL  PARTS  ARE  100%  PRIME 


CD4000 
CD4001 
CD4002 
GD4007 
CO4009 
CD4010 
CD401 1 
CD401 2 
CD4013 
CD4014 
CD4Q15 
CD4016 
CD4017 
CD4018 
CD401 9 
CD4021 
CD4022 


.16 
,16 
.16 
.16 
45 
45 
.16 
,16 

.75 
.75 
.29 
.80 
.80 
.39 
,90 
.90 


CD4023 
CD4024 
CD4025 
CD4027 
CO4028 
CD4029 
CD403O 
CD4035 
CD4040 
CD4041 
CD4042 
CD4043 
CO4044 
CD4049 
CD4050 
GD4051 
CD4052 


1 


.16 
.70 
.19 
.39 
.75 
,99 
,16 
.99 
.00 
.69 
,59 
.60 
.59 
.35 
.35 
.90 
.90 


CD4053 
CD4056 
CD4058 
CD4060 
CD4066 
CD4069 
CD4071 
CD4076 
CD4102 
CD4116 
CD4507 
CD4512 
CD4516 
CD4&18 
CD4520 
CD4528 
CD4911 


.90 
1,00 
.90 
1.00 
.69 
.30 
,16 
.99 
.58 
,39 
,40 
.50 
,85 
,85 
,85 
.80 
.30 


HOBBY-WRAP 

Model  BW-630 


WIRE  WRAPPING  TOOL 

For  AWG  30.  .025"  (0,63mm)  sq.  post, 
"MODIFIED"  wrap,  positive  indexing, 
anti-overwrapping  device 


Battery 


wire 
wrapping 


ONLY 


I  batteries 
not  mduded> 


COMPLETE  WITH  BIT 
AND  SLEEVE 


OK  MACHINE  &  TOOL  CORPORATION 

3455  Conner  St..  Bronx,  N  Y  10475/  (212)  994  6600  /  Telex  125091 


HOBBY-WRAP 

Model  BW-630 


r\ 


Battery 


wire 

wrapping 


WIRE  WRAPPING  TOOL 

For  AWG  30,  .025"  (0,63mm)  sq.  post, 
"MODIFIED"  wrap,  positive  indexing, 
anti-overwrapping  device. 


ONLY 


(baiter  es 
no!  included  t 


COMPLETE  WITH  BIT 
AND  SLEEVE 


® 


OK  MACHINE  &  TOOL  CORPORATION 

3455  Conner  St,  Bronx,  N  Y  1D475  /  (212)  994-6600     Telex  125091 


(Toll  Free) 
CALL 

HAM  RADIO  CENTER 

ST.  LOUIS 

FOR   NEW  AND   USED  AMATEUR   RADIO   EQUIPMENT 
MASTER-CHARGE  BANKAMERICARD 

TRADE  ON   NEW  OR  USED 


Hours  9  A.M.  -  5  P.M.  (Central) 


Closed  Sun.  &  Mon 


THE  HAM-KEY 


NOW  5  MODELS 


Iambic  circuit  for  squeeze  keying. 

Self  completing  dots  &  dashes 

Dot  memory. 

Battery  operated  with  provision  for 

external  power. 

Built-in   side-tone  monitor. 

Speed,  Volume,  tone  &  weight  controls. 

Grid-block  or  direct  keying. 

Use  with  external  paddle  such  as  HK-1. 


MODEL  HK-1 
$29.95 


■  Dual   lever  squeeze  paddle. 

*  Use  with  HK-5  or  any  electronic  keyer. 

*  Heavy  base  with  non  slip  rubber  feet. 

*  Paddles  reversible  for  wide  or  close   finger  spacing. 


I 


MODEL  HK-2 
$19.95 


t? 


•  Same  as  HK-1,  less  base  for  those 
who  wish  to  incorporate  in  their  own  Keyer. 


NEW 

MODEL  HK-5 

ELECTRONIC  KEYER 

$69.95 


MODEL  HK-3 
$16.95 


•  Deluxe  straight   key. 

*  Heavy  base,  no  need  to  attach  to  desk. 
■    Velvet  smooth   action. 


MODEL  HK-4 
$44.95 


-   Combination  HK-1   &  HK3  on 
same   base. 


Available  from  your  local  dealer  or  order  direct. 

HAM   RADIO  CENTER,  INC. 

8340-42  OLIVE   BLVD.   •   P.  0.   BOX  28271    •  ST.   LOUIS,   MO.  63132 
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Polr  PakY  exclusive 


Avg.  Ship. 
Wl  6  otst 


WW  kit  carrier 

guarantee! 


,,■ 


■   ■   i 

T' 


■*T- 


T 


r 


YOUR 

CHOICE 
OF 
AMY 
Kl  1 


'NCLUDES 
"100%' 

Material 

TOOiJif 


100'  S  OF  BARRELS  PURCHASED  ! 

Far  the  first  time  anywhere.  Poly  Pak 
merchandisers  introduce  a  new  way 
in  buying  the  economical  way.  Raw 
stock  fi-e-m  the  ''barrel™.  Remember 
the  "good  ole  deye"T  They>e  back 
again.  The  seme  way  merchandiser*  A 


throughout  the  United  State*  buy 
from  various  factories  ,  .  .  their  over- 
runs in  barrets.  Poly  Pak  has  done 
the  same.  Therefore  you  are  getting 
the  same  type  of  material  as  the 
HE-TESTERS  DO! 

TEST  'EM  YOURSELF   N  SAVE ' 


BU*   «rrs 

ITHI 

KIT 


Free 


OP  AMP 
SPECIALS 


7"|  LIW3QIH 

qlhisoiv 

|_.  LM307V 
G  LM30BV 
£LM3Q9H 
fj  L*«322N 
0  LM324N 

J  LM33BN 
PLM37CN 

1  LM3T3W 
Q  LM377H 
Q  LM380V 


5  tor  *1.I9 
5  for     1.1ft 


4  far 

2  tor 

3  for 
J.  fur 
3  lor 
3  for 
3  far 
3  for 
3  for 
2  tor 


1.1* 

1.1B 

1.1* 

3.00 

3.0O 

1    13 

Z-50 

5.00 

4. 00 

1.19 


□  LM3B1M 

J  LM55BH 

|-  LHP 5ft V 

O  LwafiSN 

D  LM7G3H 
QLM709H 

J  LMTlflN 
□  LM723N 
GLWT41V 
Q  Lffl747H 
1  LM74B^ 
G  LMlflOON 
Q  LM390ON 

G  LM42S0H 

Code  HbTOS?"*. 

V  =  Mlnl  &lp„  N  =  DIP 


3  for 

4.O0 

3  for 

1.19 

Zfttr 

1.1* 

3  for 

2.  E0 

4  for 

1.19 

5  far 

1-10 

2  for 

1.19 

2  1?r 

1.19 

4  for 

1,19 

2  far 

1.14 

5  far 

1.19 

3  far 

2.50 

3  for 

1.19 

3  lor 

2.50 

"2  0  5J 


•  i  ■ 


BARREL  KIT  £2  01 

6V  INDICATORS 
w'levds 

15  for  $1.98 

"feat  lamp  muftufjictLirftr 
dtimpi  inventory!  Worth 
<39^  ciji,  Ljkp-  tfrnin-pD-wheat. 
Cat.  No.       3&  35ZG 


BARREL  KIT  #K«) 
MINI  TRIM  POTS 

30  for     «  «* 
SI. 98 


Ajutt 
turn,   S4 


c»t. 


vciluen   10IJ  to  1   mag 
What    a     buy,     3Ln*|<- 
W.  Wt.    fj    OB 
"«.       2A  334s 


*?&{ 


BARREL  KIT  0200 

9  DIGIT  Jffjt/t 

AEADOUT 


)ule;  #W//^7 

51.90 with  emulator* 
driver  chips.  HRneath  «pu*y 
Cnt.  No.       2A  3515 


BARREL  KIT  #145 

MINI 

TRANSFORMER 

15  for  $1.98 

Minkif  nrr?  r  ran*f oriri  rr  hjkofc 
aKAJn.  A*it,  outputs,  Inter- 
tliijiu  «nr|  aHilio.  Only  1" 
Bfj4   Wt,   2   |h».        2A3394 


BARREL  HIT  #1*1 

■POP*  PLASTIC 
TRANSISTORS 

25  for  SI  .98^ 

ZN30CM'i     with     some 

ZNaftoe'i  n>f  iao«   m^r. 

rial.    TO- 9 2.    P reform ?d. 
Cat,  Nik         2A2343        1  «, 


f 


BARREL  KIT  £144 
RCA  PHONO  PLUGS 

40  for  $1.98 

1.0 (1(1, (HI  ft  ROA  phono  p  luffs 
for  this  nne,  You  hi-fi -rra 
know  wut  they  are  .  *  . 
I  00  %■     material.    24  3293 


J 


BARREL  KIT  £l* 
MINI   DIP  ICS 

75  for  $1.98 

Large  mlRT  dumped  lOO'q  «! 
]h«  intrt  liorn-t-S.  )ncltuta& 
T41ar  LM.3ftfJ-K,  7fl3.  Fifl7, 
J5  F5-f>.  ."iRS — — but  whi>  knows? 
W*     1    I&.     2*3245 


BARREL  KIT  #137 
AXIAL  ELECTROS 

40  for 
$1.98 

Asst.    rupALUtLeu    anil: 
fo!  Lace  is.  Ca|L  No.  2  A  3  227 


BARREL  KIT  £19  5 
CARGO   FILM 
RESISTORS 

75  for  $1.98 

UhhI  Lo  find;  hut  vi/m  get 
millions.  Lo  &  Hi  vnLuee. 
2A  atvrt  Vi  watt,,  E  $  4 
10%  t«L  Alt  markftd, 
10(1 'a.  2A  3534 


BARREL  KIT  fflfl  0 
V,  REGULATORS 

15  for 
$1.98 

LM 3 09 liC  TO- 3  V,H.'*  hjir- 

roJ^rt.     Dot    by    the     pnutiil, 
No.  2A33  30 


BARREL  KIT  ^143 
75-PC  TRANSISTORS 


BARREL  KIT  il#»     f^ 

400  f>arts^«Q 

InntudflJ  te»Wt-"rBh  cnp^. 
truulnrm^rx,  xtellflifs!,  dJ- 
odea.  ttt!.  for  _p.c,  wurh. 
Preformed  r  dumpod  i  Mo 
barrel »  by  fnntnrio*.  1Q0  %  . 
Cot.   Ho,        2A34D1 


$1.98 


10fJ%  material.  T0-S3, 
faotoiy  dif-continiipd  linc-Sj 
nnp'a      mt«od      with      npns, 

aN44t»0-l-3-.H-4.    2A329* 


BARREL  KIT  jr!2« 
UPRIGHT  ELECTROS 

40  for 
$1.98 

lmf    to    30flrof    m    mixture 
of  villages.   100  ^    rni%rk*d 
n      Rood.      2A3226 


BARREL  KIT  ^159 
MODULAR  SWITCHES 

i. ' .-    •■■  ■  r  .-  i  .1  !  p  7  $¥f~#tlT7 

cwitch*;g.  TV'mpliefa  ei- 
Cva».  iJpdt,  &pdtfc  etc,  Brand 
iitw,  Cot.  No,     2A  3  ISO 

bAR^LKiT      13  8 
PANEL  SWITCH  E 

30  for, ,-Jt^ 
$1.98  *^ 

I>Jd  you  h#ar  of  OAK7^An 
olhftr  efliit  jiuiit^r  harrrHcd 
all  ixtwr,  ftl  pttaris'pq.  g]M- 
iriL\   s  litic-g,  otc,        2ft3.2ga 


BARREL  KIT 
KEYBOARD   CH 

10  for  $1 

TtutbJulIy     «e     cant     to 
em,     MMB74QV     fcoybttArti 

encoder    chips.     How    rood 

they    urn    we    ctnll't    know. 
Cat.    Nlo,  2A3414 


#1  »V  2|  fB  J 

:hips^P\i* 

■9*^  » 

ran  t     tort 


BARREL  KIT 
MINI  BLOCK 
CAPACITORS 

100  for  $1.98 

Unbelievable:  Worth  $50. 
High  precision  attbmtni 
caps  fur  fcll  ofplicfltLorifl. 
"t.    3    oir,  C*l.         2 A  3520 


BARREL  KIT  J.1A4 
-WATT  METAL  FILM 


BARREL  KIT  JlSft 
MAGNIFIED  MAN-3's 


15  for 

IE  %     QO  '   UT- 
3P-**5»*»  MAN- 3.     7- 

nvK    reafloai,   with   built-on 
magnLfier,     Factory     diacon 
ttnaod    liu*.     IflOJfe     mate 
rifil.-Cat.  No.        ZA332a 


BARREL  KIT  -119 
PRECISION 

RESISTORS. 

100  for  $1.98 

IMd-.h'UltMirilil  hi-HicnciL  tat 
nriniftl  t-trE'iill  wurk.  '  * , 
1  j  h\\  Murkinl  vn'iitt^,  1  :Ln'i 
*■'      ^nlni.x.Z   02SJ,     2A3205 


150  for 
$1.98 


X" 


iOo*      niotal     filpi     rt-Rlji- 
tora.  Lonff  leada.      2.A  1411 


BARREL  KIT  ;15T 
MO  LEX  CONNECTORS 

lOOforri^Q 

.SloSSVlTlT^Ki.., 
Nylon,  white  cable  Cnniwe- 
toro  »J)»t,  factory  over-run. 
NO  PICKEE1  Mixed  in  bar- 
r^iH.         Cat,  No.         2A332* 


BARREL  KIT  j2^3 

CALCULATOR 

KEYBOARDS 

10  for  $1.9 

J  fa    tpu"5    20-key,    4    tunc 
Itfjn     l^ylxNarda     at     ridiiyn- 
lous  irjvfr-away,  Wt. 
Cat.  No,        2A  3S24 


QSfj 
CisQQF3 


12    &2S 


BARREL  KIT  #1*2 
JUMBO  RED  LEDS 

15  for  $1.98 


1(10  <?,;  material,  uaer  cyj:> 
ceJIntlori  from  factory 
Jyrripi,  3V  1(J  milt.  For 
100"a  r>f  pro^EctB.  red  lens. 
Cot.  No.        2  A  I3SB 


^ 


BARREL    HIT    ±134 
CALCU LATOR    CHIPS 

15  for  /%.  ^-^ 

$1.98      ^?f«^ 

NntioiiiL]  type,  i';ifl  nc 
toMJ573ti,  as,  f-ri-  rn. 
touted  Cat-   No.  2A  1 2 5 a 


ff 


QAHKLL  KIT  r1 1  1  8 
MINI SCRS 

50  for  $1.98 

UN  BELIEVABLE!  TO*92 

pIaaUo  3(!RS-  in  barrels  t  ,  + 
rite   from    factory,    Includes 

all     valiajfiiH     up     thru     200 


BARREL    KIT    ^133 
CMOS    ICrS 

60for$1.9J 

Dcllhijruti'iy  thrown  Ln  brtr- 
rtli,  »ci  we  CSfl*I  test  "em! 
The  famous  CI.M 00 Q  series. 
■Tlqw  good?  Who  Knnitt'^? 
Cat,  Hop.        34  325  7 


BARREL  KIT  f*54^ 
CLOCK  CHIPS^C** 

20  for  ps£*33wi 
$1.98  ^W 

We  fathered   tin   assort  men! 
«f  <-lrK:k  chipK  atftrm,  cai^n 
diur,     bfeptr^j     who    knows, 
airrnispid.  cak.  Ho.    2A  33QB 


BARREL    KIT   #131 

TANTALUM 

ELECTROS 

30  for  $1.98 

MLafirt,    murtct'd    |?rimt>,    tO[ 
grad«j     ass  I.     v«]li«h,     VoSl 
(**.».    C*tT  No.     2 A  3249 


RREL  KIT  ;11S 
M0LEX        10  0^-^T?" 

»0«re-illft 
$1.98  «  3i 

CaicufstLnr  Kiaixer  dumpf  We 
sut  a  a  LI  Una  of  'em,  Usetf 
lor  Id  EfhC h<jt a,  pfttSi 


BARREL  KIT  fill 
MICRO  MINI  LEDS 

40  for 
$1,98- 

All  tEe  tiny   tcd«,  flu: Sal. . Wp^ 

riffht  of  Moils anto,  Litrotii^ 
■p.-ar-iety      of     cctorn.      Yjeid 
G0%      or    better.     2A3138 


9V 


BARREL  KIT  ^10  ft 
TERMINAL  STRIPS 

100  for  $1.98 

Wide  aflat,  of  t«rm.jrmj  attljl 
connector*, .  from    1    caninol 

up.  Strip  maniifacturera 
barrel  a]uni|>  iu  your  iraln. 
Wt.     1     Di.Cnt.No      2A3U6 


BARREL  KIT  =99 
LITRONICS  LED 
READOUTS 

10  for  $1.98' 


BARREL  KIT  J104 
SLIDE  VOLUME 
CONTROLS 

10  for 
$1.98 

Cut.  Ho,    ZAJ057 


BARREL    KIT    riOl 
RESISTOR   SPECIAL 

200  for 
$1.98 


IneludeRL   '. 
wailei'h.       carbon 
irlO'i.    ffniid. 


BARREL  KIT  $&* 
PHOTO  ELECTRIC 
CCLLS 

10  for  $1.98 

Aaat.  GE  typea,  CDS  typOfc. 
Mixed  by  *j»rtCfry.  BiK  isl> 
lor    ub    ti>    separate.    100% 

loy^Cat-Nn.     2A30S2 


:l  kit  ,t&3  v 

WATTE  RS     ^ 

for$1.98^ 


T  l  T's,       ."^  . 
31 1  <'.-;,     I'll-       .li-J 
from      lac  Loty, 

ih-i,vi-  fini!  Ho. 


HimtJc"-.    iii- 

ta      OaflL      t'ilTl 

.l]I      mihed] 
2A28&1 


BARREL  KIT 
TRANSISTOR 

ELECTROS 

50  tor  $1.98 

\VV     (Irin't    W|(h     t"    H*(jJir:J n- 

wide  as^t  vott^Ljiea  *  values 
up  Uj  30C*  mf.  Cat-    2 A  2*47 


BARREL  HIT  £56 
POWERS!   POWER 

100  for 

$1.98 

Lint*      dJ  win  hut  or     c  leaned 
hf.'ij  si* .      Barrela     fit     pQftnrt 
ri^si~tori  3  Lu  T  waits, 
C  j t.   No.         2A  2724 


BARREL   KIT  £15 
NEON  LAMPS 


30  for 

$1.98    100%  good. 

f'iiminis  KE-2'a.  A  LI  jinhit-, 
but  factory  made  mlllionRp 
and  barFtl'od  '*ru,  5four  wd- 
•-■liiiraK*)      Co<t.No    24  2613 


BARREL  KIT  ; 
NATIONAL  IC 

100  for 
$1.98 

Typo*     HOOrj,     Vino    aarjex, 
DTLs.  Itfi^ls,  peslat^TBi  <.-t«ck 

&    Ctk\e,     c'liLlis,     1  j  1 1  m;p>  rri ,    ■ptt'. 
C^t.No.     2A28>o0l'nt£&ted- 


87  BARREL   HIT   .7ft6 

BONAN2AHOBBY   LEDS 

40  for 

$1.98        ^U  nit  st*  d 

Wow]    a  Citron  if*  dump  ®t 
[ill    kind^  vt  rrtix-cd   <|isc-h-E4- 

LKE),S,     Kll3k  f  Vf  b, ,     H-ul.NH"p        RD"d, 

innhr.    fir.  2A2R59 


BARREL  KIT  .771 
CAPACITOR  5PECI 

100  pes- 
$1.98 

ratrftt,,  mipjldeda.  piRn-lLrs. 
ceramies.  dLa-'s,  etc,  Nif(r 
1O0 ■f&good  Cot.Hp     2A273B 


^^ 


BARREL   KIT   ;  S3 

15  for  $1.9: 

VOLT     REG 

FofCLciry     rrjerLfit      rttrrn      |rat 

ItrvBth  of  leatU.Mtay  incStme 
P,S(J*,  12, 16.18.24  voltK. 
Cower   tab    Cat.    2 A  2635 


BARftE 
HALF    W 

200  for  $1 

RftKLstinr  fa<-tory  tried  Uj 
mill      11  r,      |]>-      crti^knpf      L.|fO  '* 

cnldr'Cud^d  remittors  in 
bLirrtjt,  tint  %-a.lue  is  there. 
1   t>z.  2A304f>    I.Vlfisletl 


BARREL    KIT   £92 
1   AMP  EPOXV 
RECTIFIERS    ^Unt»t.Hd 

10O  for  $1.98 

CoHinetlc  reieeta,  eloctri- 
tally  fine  busiue.b!  \nu 
check  'im,  it',  not  for  ui. 
Afl*t.  vu-ltanea.  2 A  ja&4 


lOO  for 

*!■"■»        lLib^f   rood 
All  miirked.  Cot. No.     2A273S1 


BARREL  KIT  ^54 
8  DIGIT  READOUTS 

IO  for  r auTifcF**, 
$1.98  v 

EarjsiLJn  uf  a  Jifelime!  All 
W«  pot  wna  1  barre-l  — •-  tlm 
clhEJf(d(jr  difftt"  types ,  Multi- 
U3>-.^:I.  pat.  Ho.  2A2722 
BARREL  KIT  jl  1 
METALLIC  rfiTTL. 

RESISTORS    -\P1* 

100  for  $1.98 

MluI«     mostly     by     Corniiij, 

the  fine.t  r.«intor  Tnadu. 
MfhttEy  Va  wfcltflra.  t  %  ifi 
0  %■  loL  &  a  barrel  of 
valLir.,    Cot.  Nd.       2 A  2  50» 


BARREL  KIT  £«S 
2  WATTERS 


BARREL  HIT  .65 
MIXED  READOUT 


BARREL  KIT  &4 
741  MINI  DIPj 

"BONANZA" 

50  for  $i: 

Harrels  'tt  hAi-rrtlfl  i^t  air; 
I'liL-i  in  ^  buytTir'jt  niurlcet, 
Kow  ointty  oan  we  s«t  test- 
ed.  Cat.  No.        2A2626 


ft 

10  for  $1.98  ffl 

Ffl«ory     returns     —  T!j?h 
numrjHTK   ha  M.MV-d>    M-AN- 
1  i,   MAiV-a's,   1  1   baiTot.  £ 
na     tirnt-    to    fl*[iiu?ai'r 
Cat.##o.    2A27  33Untc*lcd, 


BARREL  KIT  iJC  _^ * 
PREFORMED  j*fU^\ 
RESISTORS    |***~ 

200  for  £1.98 


We 

L       " 

100 


xot    barrels    n( 


PC 


am  J 
■isi',, 


VI  1 


1  0  0 


WjlH^rs. 


No.    2A  2808100%    icood 


BARREL  KIT  M6 
|i,E.   3.3  WATT 
MPLIFIERS 

25  for 
$1.98 

Hobby     tyD&K     factory  '  fall- 
■■■-!■•■  2 A  2624  Untested 


ARREL  KIT  :*1 
SUBMINI  RESISTO 

20O  for 

$1 .98 

PC.  upriKM  type,  color  dtd- 
ed,     Vih     watt.     As  at    v*,3ni;s. 
Came  In  u*   In  a  bp*tt*L 
Cat- Ho    2^A274C  1QQ  %faad 


8^ 


BARREL  KIT  ;7* 
1  WATT  ZENERS 

10O  for  $1.98 

factory  mune  a.s  Jl>o-;nw':-. 
NitvrrMi'-i-.ee-flKaLn  uJIer,  fl , 
fi,  10,  12.  lijV.  under 
j;i;[^;>,    flH.M'^ilr    ;i I" tsc . 

C«LNo,    2A2741UrLtf:4ted. 


BARREL  KIT^62 
MIXED  IC'S 

100  for  aa? 


$1.98 

lm     shapes.     7' 


Alf     ahapea;     74  Ofl     ^iitLtf; 

scoo,  nor>«,  ROMS.  ht1*'s 

"'iTL';h,    Lineare    of   hH    kipda 
CaL  No.  2A2730 


BARREL  KIT  £2  7 
PREFORMED  DISC5 


lOO  for 
$1.98 


|?ej 


] I L - >'  1  mfi-'a  shelf  inventory 
but  Im-  *5ijin[>b=d  "em  in  bar' 
i-ela.  Prflfoimed,  tvt  PC  ub*. 
Mi 


;0   valuea   tool    2.A 260-5 


BARREL  KIT  ff4o 
PNP  HIGH- POWER 
RANSI&T0R5 

for 
$1.98 

Popular      aeraiitiiLLjiii 

ca.ifl      2A261A  100  9c-   jeood 


BARREL   HIT  ;I6 

PLASTIC 

TRANSISTORS 

lOO  for 


BARREL  KIT  ;«1 

POLYSTYRENE  CA 

100  for 

Fini-s'  C»pjf  rTut*1  i- .  As  u  f;im- 
bie  we  bought  10  bnrreLs 
from  factory,  mixed  VMLiien; 
■tU  K'J.aU.CBt.NO.  2A2729 


BARREL  KIT  03* 
2N3D55  HOBBY 
TRANSISTORS 


15  for 

^  IblllV.lLA 

aNrifl^B. 


Lit  Till  f  II II  ILJpJl:. 

2*2617  100$. 


$1.98 


/ 


-2 


Uiit^steit. 

1  j  in,-   Tti-na    1  to-  1 1>  1 ,    i.i 

Tnaruifiii'tiir+'ri;       \:i.rj*tv     *if 
SN  ff     -Cfrt.Nn     2A260^ 


BARREL  KIT 
METAL  CAN 
TRANSISTORS 

100  for  $1 

tnrludert    T(3-:i,    'Tiy-i.    TO. 
I  fj',  etc  .   a^Jturted   ^!S   Tuim- 
hfi'M,   unrt:-irli4'(]   t'.i-. 
CatKo,     2A  Z803  Untested. 


.98 


BARREL  ?#1    _j 
SILVER    MICAS 

lOO  for  $1.98 

Aocial,  red  cai*,  variety  oil 
rhysiciftl  aizea  &  valne.i.[ 
Cat.  No.  2A301B 


BARREL  KIT  J75 

IDOMW  ZENERS 

150  for  $1.98 

Kaclury  out  ni  bL*!  Aftta^inB 
offers  0,  Sh  10,  12  lo  IfiV. 
Von  lest.  EifTrii^rJ rally  aeaEed 
t^i*f  p:»M  OtmlJlp  plua;. 
Cat. No.    2A274Q 


o  ■ 

is 


BARREL  KIT  J5fl 
SLIDE  SWITCHES 

30  for  $1,98 

AIL  ril-miit'-v.  sii.-^.,  »vv.,  nintit. 
c:i(iinpjjitariea<  elc.  Tre;nniL- 
dotka  Kt"i]J  imk  fp.it  iOft't  of  I 
a  w  It  ch  i  nt  &rp*jecls, 
Cat.No,    2A272(;100^B«r> 


BARREL  KIT  J37 
1  AMP  "BULLETT" 
RECTIFIERS  Untested 

lOO  for  $1.98 

F.irniLua  stile.  fissirL  v^tt- 
iLR**P  tiUcuttp  a^ial  innludes 
■\11  tiritit  of  v*ltftB*fl  id 
jKV.Cat.No.    2 A  2615 


BARREL  MIT  -2q 
LONO  LEAD  DISCS 

lOO  for 
$1.98 

"Liiiciifin  aat*"_  fnine- 
marked  ■  ■  n  2  ■-■  _  l.imE  leads 
Cat.  2 A  2S8B  100^  gQ<nz 


poly  Paks  C-R-A-C-K-S: 


BUY  ANY  10 
TAKE  15% 


TYPE    5AL.E 

1  SN7400N  ^U-IE 

□  SW7A01N  H« 

j  5N7402N  -16 

Li  5N7^oaN  16 

I  SH7404N  ■!# 

DSNT405N  -1ft 

-_J  SN^4f>eN  20 

;SN7*07N  .25 

SN740AN  .25 

;  &HT409N  .IB 

P  SN7410H  .1* 

"  5N74rllH  -2S 

USN7413N  .45 

G  SN7fll7N  .33 

1  SH7420N  *1* 

151*7421*1  .2* 

SN7423N  .3! 

J  SN742SN  21 

n5K743flN  »H 

i  '  SN7437N  -21 

JSN743flN  .21 

j  5H7440N 

Q5N7il4lH 


Li 


SH7442N 
SLM7445N 
SN744CH 
SNT447N 

&fH744f*W 
SN74  50M 
SM74S1N 
5,H7*54rt 
I  Sr|7*6aH 
SN7470N 
5N7472N. 
SN747  3N 
SS74J4N 
SN747SN 
SN7  47SN 
SN747BN 
SN7403N 
SN7409N 

SH7  499H 
SP47  490rl 
SH74*11N 
5N7492rl 
SN7493H 


D 

D 


.  ■ 


5H74B4N 
SJH7455N 
SN749fiN 
SW74L00N 
£N74lOGti 
SN74107N 
Sri74Ll2N 
SH74113H 
5N74114N 
SM74L2LN 
5N74123N 
"I  SN74125N 
-\  SN7412&N 
i^5N74132H 
g  SH74141N 
2 SN74L4SN 
D  SN7414SN 
□  SH741Q&N 
1  SN74L51N 
CjSN74LS3N 
J SN741S4H 
"  SN74155N 
OSW741S7N 
]  SH7415SH 


BARREL  HIT  /TIT 
LINEAR  A  74QO.DIPS 

100  for 
$1.98 

Murked    and    unmarked,,    in. 
ternal   numbers  of  raw  lac- 

<ofy    tlinrk.     No.        3 A  2431 


BARREL  KIT  ris 
MOSFET 

TRANSISTORS 


60  for  $1,98 


All  4  leaders  TO-  I  S  1  :i: .<'_ 
iiirLLiL.d*4  XjUf-"  iransiKfdr^ 
loo^    Cat.Nn,     2  A  2429 


R  ARREL   KIT  ,V14 
PRECISION  RESISTORS 

200  for 
$1.98 

pMjtrkpHi    acn?    unmarked    V' 
l/i.    2   watts.  Ha.  2A  2417 


BUY  100 
TAKE  25% 

USNTAiaaN 

",   sN7qiCJH 

H  SH7  4164N 
^SN74tSSN 
"  SHT4173N  1 
] SN74L74N 
|isH74i75M 
h  SN7*17fiN 
SM74177N 
,  SN741R1N  : 
1  5I+741«4H 
□  Spi741fi5H 
1 SN74L&0M 
i  SN74191N 
M  &N74192N 
nShl74193N 
|-|  SH74L*5N 
H  SH741&eN 
n  SN7419BM 
I  Sf474t99H 
GSN7420*N 
i 1 SN742SIN 
nSN74384N 
H  SH742«5N 


BARREL  KIT  ;ll 
POWER  TAB 
TRANSISTORS 


40  for 
$1.98 

N'PN,     plaallc    TO2!£0    typ*. 

Assort -ri    iM    FiLiFibbrr? 
Ho.        2 A  2425    t.JHfe&it^l- 


BARREL  KIT  ao 
ROMS-REGISTERS 

75  for 
$1.98 

4  &  to  40  inn  devlc«M.b 
marhed.  Jnlernal  TE-.H-n,i.rv 
ri:'ninTs,1.ifli2A.2424  L-nteat 


I?  1  tna 


W 


BARREL  HIT  *a 
SUBMINIATURE 

IF  TRANSFORMERS 

100  for  $1.98 

■Vi  Miii-inn;,     ineluufefl     tbvkc^i 
<:-■■■■,    uiileiinti,    wKo    knows? 

I'i<  1 111     I  r;il'iKii>ir>r    r&dly    Iruijn- 
uf-iu:turi?TJ=.  100  fo      2A2422 


BARREL  KIT   ;4 
"4000,F  RECTIFIERS 


100  for 

$1 .98 


Unt^atedn 

LVHKifl  neries.  Mny  in- 
L-hj^le  2i< .  r.  n,  lfiO,,  fino. 
J[M3.  oOO.  H00  and  1000 
volteraT     2A2417 


BARREL  KIT    ~ 
1M4  I4fi     014 
SWITCHING   DIODES 

10O  for  $1.98 

Imisuifii-       [nmnijs       BWrtCblni 

diodas   nt   thene-   tince^- 
CaLNo.   2A241B  Untested. 


BARREL   KIT  .2 
LINEAR  OP  AMPS. 

Kps  75  for 

t«M«ii  £1.98 

Vl;ij-  LncJUtlf  700  "ti.  T.il'«. 
■ptOiJ'Bx  B^O  B*r3eB.  55i  in- 
elinl-^     Cat.No.    2A341C 


BARREL  HIV  ^12 

POWER  TAB 
TRANSISTORS 

40  for 

A 

lJ022ti 

■'X   numbu"a. 


$1.98 

l^NI1,  plaslte 
Ajiiuflt'd  '2, 'S 
Cat-Xip,    3A^42s   I; limited 


BARREL  KIT  fT 
VOLUME  CONTROL 

BONANZA  I   ^ 

30  for    ^ 

Sirloin- s,  iJijuIb.  -p.- [i r  1  p- r  v 
valuer,  styles,  I^b  on»a 
ttmcill   rjnH>.-j.Cat.No%2A2J4Jf 


&i^4 


BARREL  KIT  SB 
sens,  TRIACS 
QUAORACS 

40  for 

-&1.9I*  HiiW      fjbi:lor>' 

linen".  All  ti~iB  10  ami*  typefi. 
Cat. No.    2ft  2419  Untested. 


BARREL  KIT  "1 
SN7400  DIP  ICTS 

75  for  $1.98 

'dirked    I  I   arid7i>r   -.vi^    1  1: 
nin  ilijift,  niav  jneluiin^  ^t*zj 
•  ■'Hi^teris,    ftip   ilopm.    eojut-l 
«st»t,K(!.  2A241U  '.'uiftstl 
*■ 


i243L 


1 


Terms  I  Add  porita^*     Rated:  net  Ai) 
Phone  :  Wakefield,  Mass.  (617)  245-3829 
Retail:  16-1&  Del  Carmine  St.  Wakofielri. 

MINIMUM  ORDER  —  $6. 00 

POLY  PAKS 

P.O.  ROX942A  LYNNFIELD,  MASS.  01940 


©Poly  Paki 


146 


1LLET 


P.  O.  BOX  19442E 
DALLAS/TEXAS  75219 
(214)  823  3240 


•  NO  COD's 

*  SEND  CHECK  or  M,0. 

•  BANKAMERlCARDOR  M.C.# 

*  ADD  5%  FOR  FIRST  CLASS 


•  FOREIGN  ORDERS  ADO  10% 
[20%  FOR  AIRMAIL) 

•  TEXAS  RESIDENTS  ADD  5% 
SALES  TAX 


$9.95 


BUILD  A  COMPLETE  CD?  IGNI    ION  Kl      AT  A  FRACTION 

OF  THE  COST  OF  OTHER  UNITS.  A  special  buy  allows  us  to 

sell  the  complete  kit  at  this  low  price!   Up  to  40,000  volts  from 

your   present    ignition    without    changing    the    coiL      Simple 

connections, 

INCLUDES;      Special  toroid  transformer 

Drilled  and  Plated  board 

Complete  instructions 

Alf  resistors  end  caps 

AJI  semiconductors 
(Does  not  include  heatsirtk  or  case.)    For  12V  negative  ground 

systems. 

TrrrtTornrnmr^TTirr^ 

PS-01  POWER  SUPPLY  KIT 
IMAGINE!     A  power  supply  with   a  well  filtered,  regulated 
output  in  three  voltages.   The  PS-01  A  has  quality  IC  regulators, 
semiconductors  and  components.    The  transformer  is  custom 
designed  and  well  made,   Features  lOmv  load  regulation. 
VOU  GET; 

Drilled  and  Plated  board 

Complete  kit  of  components 

Heatsinks  45VGM.5A 

Complete  Instructions  jjsy  @  2G0MA 

NOTE:  +5   and   +  12VDC   supply    is   available  at  same 

price.  Order  PS-01 /B. 

Tirnnmrrrirrrrirr^^  Tra  rirrrrnnmrFmrrrrra 


•    ADD  60c  FOR  HANDLING  ON  ORDERS  UNDER  $10.00 


KM 


$14.95 


MK-03 


AIRCRAFT/MOBILE 
CLOCK  TIMER  KIT 


MASSA 

AIR  ULTRASONIC 

TRANSDUCER 


3 


BUILD  YOUR  OWN 
ULTRASONIC  MOTION 
DETECTOR  FOR  USE 
IN  INTRUSION  DE- 
TECTORS, DOOR  OP- 
ENERS, OBJECT 
COUNTERS,  ETC.  WE 
INCLUDE  COMPLETE 
SPECS  AND  RECOM- 
MENDED CIRCUITS. 


: 


TE-01  $12.00 

TOUCHTOIME 

ENCODER    KIT 

SINGLE    IC   GENERATES   THE   STAN- 
DARD  16   TONE   PAIRS  FOR  TOUCH- 
TONE     DIALING.         KIT     FEATURES: 
Small  Size  (1.5  x  2.25") 
NO  Tuning  Required 
PTT  Circuit  has  built-in  1  second  delay 

Low  Level  output  is  adjustable 

Audio  output  circuit  for  tone  monitoring 

or  acoustic  coupling 

Kit  includes  all  parts 

Plug  compatibiewith  DIGITRAN® 

KEYBOARDS 

Complete  with  PC  Board 

Same  as  above  but  less  Audio  output 
and  PTT  circuit,  Smaller  size  permits 
use  with  handitalkies.      $10.00        TE— 02 


A   FULL   6  DIGIT  LED  READOUT  CLOCK  THAT  GIVES  24  HOUR 
(ZULU)  REALTIME  AND  ELAPSED  TIME  IN  SECONDS,  MINUTES  AND 
HOURS  UP  TO  24  HOURS.   READOUTS  CAN  BE  TURNED  OFF  OR  DIMMED; 
PC  BOARDS  ARE  SMALL  TO  FIT  INSIDE  A  STANDARD  INSTRUMENT  CASE 
(2Ya"  Dia.) 


32,49  4/9,00 


3. 


FEATURES: 

.3"  LED  Readouts  Real  Time  (24  hi J 

Special  Noise  Filter  Elapsed  Time 

Quality  ptated  boards  2  MOS  Chips 


$26.95 


c* 


: 


12V    NEGGJMD 


■flTTnmnro 


KIT  IS  SUPPLIED  WITHOUT  SWITCHES  OR  CASE 


: 


ULTRASONIC  SEIDEH-IECEIVEH  KIT 

A  spectef  buy  on  a  riigh  quality  ultrasonic  transducer  allows  us  to  offer 
this  kit  at  a  &uper  price  —  but  hurry,  quantities  are  limited!  Ydu  cart 
build  intrusion  alarms,  motion  detectors,  remote  controls,  echo  ranging 
or  liquid  level  measurement  equipment.  We  supply  the  baste  transmitter 
and  receiver  electronics  including  a  drilled  and  plated  PC  board,  The  units 
work  at  23KHZ  with  a  range  of  20  ft,  and  can  be  positioned  opposite 
each  other  or  side-by-side  and  bounced  off  a  solid  surface.  The  output 
will  sink  up  to  300ma  to  drive  a  relay,  alarm  circuit,  etc. 
ORDER  US-01  $19.95 


TrnrroT^iTtTr8TO"roTrrroTT5  ~oitt  BTroTrrTYryraTETnfl 


■■WfBL*  fllJk  HW  IVIT  A  piercing  10  WATTS  of  dual  tone  noise  that 
can't  he  ignored.  Perfect  for  burglar  alarms,  Warning  dflvictt,  or  to  c*ll  your  kids 
home  for  supper!  Complete  with  PC  Board,  Less  speaker  or  switch  Requires  6  to 
15  VDC.  S2-50  COMPLETE 


FaTrrTTraTTTTBTT 

1  HV  TOROID  POT 
CORE  COILS 

ULTRA  STABLE 
FOR  LOW 

FREQUENCY 
OSCILLATORS, 

FILTERS,  etc. 


MOBILE  CLOCK  KIT 

COMPLETE  WITH  PRE-PUNCHED  CUSTOM  CASE  AND 
MOUNTING  BRACKET.  CASE  IS  HEAVY  GAUGE  ALUM- 
INUM WITH  A  BLACK  WRINKLE  FINISH  TOP  AND  WHITE 
FRONT, 

12  HOUR  FORMAT  ONLY, 
CLOCK  HAS  ALARM  CAPABILITY  (extra  parts  needed). 


$25.00 


YTTOirinrnnnr&Trrrrrir^^ 

METAL  PROJECT  CASES  S 

CASES    ARE     HEAVY    GAUGE    ALUMINUM    WITH 
BAKED  WHITE  FINISH  fit  BLACK  WRINKLE  TOPS. 


COMPLETE! 


K-04 


*6DIGIT  LED 
*  A" READOUT 
*TIMEBASE  INCLUDED 


mnrr  i  Hfinr  iTrrrrroHnrnnrnn  'fl7i^TaTTrrrnrryrinrTTni^Ti^tTnii~B"^  b  va  "airrninnr 


= 


GUARANTEED! 


CS 


Small: 
Medium: 

Medium: 
Liyge; 


RETESTED 

UNMARKED 

FUNCTIONAL 

DEVICES 


3 


A 

4K"  k  2W  k  1  7/8 
SHADOW  FRONT 
4  13/16"x3%".x2" 
7"  k  4"  x  2  3/8" 


SI  .60 
2,15 

3.50 
435 


5 
S 


(kit) 


POSITIVE  REGULATOR  500ma 
VARIABLE  FROM  3  to  30  VDC 

7560  -  50c 
NEG.    REGULATOR    {same  as   7560  but   for 
negative)  7563  -  40c    \ 

DUAL  REGULATORS  +/-  500ma  J 

7568  -69c  .■ 

^"BxaTaTflTginrj  a  s  n  m  tTTE'TrraTrrrrroTTnnfirrirB^^  s  bts  aTnnnnrinrginrtt  a  o  s  us 

'HONE  ORDERS  ACCEPTED  ON  BAC  OR  MC  CARDS      __  ,.  ___ ._  _  _  „  CCD„,„C      CATALOG  INCLUDED  WITH  EACH  ORDERH  OR  SEND  A  STAMP 
ALL  COMPONENTS  AND  KITS  GUARANTEED-  48  '  FAbT  5)ERVICE  ORDERS  OVER  $50.00  TAKE  10%  DISCOUNT 


AUDIBLE 
CONTINUITY  TESTER 

Code  Practice  Oscillator 
Continuity  Checker 
Transistor,  diode  or  LEO  checker 
Tone  varies  with  resistance 


$1.95 


MEASURE  CONTINUITY  &  RESISTANCE  TO  2K 
TEST    LCD's,    DIODES,    AMD    TRANSISTORS.   LESS 
SPEAKER, 

Be_qu_i  res  3  to6  volt  batteries  (not  included) 

nnfTfVlfOTTTTTTTnrriTTT^ 


Brand  New  GE  Stereo  Tape  Amplifier  Board  with  all  components  4 
Watts  12  V  ac    supply  limited $3.50 


Mono  Amplifier  Board  1  control  

6  foot  black  or  brown  zip  cord  and  plug 

RG174  100  foot  coil  v 

2%"  round  speaker,  8  Ohms   

2Yz"  round,  8  Ohms . . 

2%"  round  speaker,  100  Ohms   . 

Speco  miniature  replacement  speakers  from  1 "  to  VA" t  SASE  for  list. 

Speco  weatherproof  trumpet  speaker ,  15  Watts,  5"  horn,  8  Ohms, 


i   I   i   k      m       I 


$1 
.1 


25 

35 
50 
75 

0O 


SrU-0  „  .  . 


.  r     w     w     .   ■   ■ 


12.95 


Speco  Ham  &  CB  extension  speaker,  B  Ohms,  4"  speaker,  10'  cord, 

CBS-4 12.75 

Hobby  Motor  6  Volt  Super  Challenger  124  Slot  Car  ..,,.,...  1.77 

Shur-Lok  Disappearing  Antenna  Trunk  Mount  . . . 9.95 

Ham  &  CB  Slide  Mounts  with  lock  and  coax  connectors 10.95 

2  Amp  Bridge  Rectifier,  200  Volt * , .50 

2  Amp  Bridge  Rectifier,  BOO  Volt . .  ,  1 .25 

3  Amp  Bridge  Rectif  ierr  200  Volt  ., . 85 

Ultrasonic  Transducer  23  MHz $4.50 

150  MFD  50  Volt  Electrolytic  Capacitor 38 

.047  Ceramic  Radial  Capacitor  400  Volt , . .  .20 


RF  DEVICES 


2N3375  3W  400  MHz 
2M3B66  ivy  400  MHz 
2N5589  3W  175  MHz 
2N5590  10W175MHZ 
2N5591  25W  175  MHz 

2SC5T7  

2SC1226  

2M608D    4W  175  MHz 
2N60ST  15W175MHz 
2MB082  25W  175  MHz 
ZN60S3  30W175MH* 
2N6084  40W175MHZ 
2SC1 305  .......  ^  w  . 

2SC1307 


$5.50 
.,.99 

■    Hr  ■  I   "J 

.7.30 
10,95 
.3.95 
.1.25 
.5.40 
.8.45 
10.95 
12.30 
16.30 
.4.30 
.5.25 


ZEiMERS 


1N746to  1W759  40QMW 
1N472B  to  1N4764  T  W   . 

1N5333to  1N537B 

1N2970to1N3Q05 

1N3305  1D  1N3340 


,  ea,  .25 
....  .28 
.,.2.10 
...2,40 
...4,75 


C10SB  SCR 

.v. .  .■<  .65 

iTlrOrt    It         a     i    *    i  -m.t.m  m    *  m\i'* 

90 

2N3055 

99 

MPF102FET, 

Bfi 

2N3904  or  2N3906  .... 

25 

2M5496or2N6l08  .... 

70 

MJE340  (2N5B55)  ..... 

1,10 

40673  RCA  FET  ...... 

*      *     ft      *     4          ■          1     r  J    J 

741  or  709  14  Pin  DIP.. 

25 

■      ■       ■      ■      ■        m      *      ill   kJ 

* -J  iJ    «_T         1            IMCI             aij-ijaihiaa 

75 

556  Dual  555 

1  75 

1       i       -       ■        -         ■          I4FV 

200  Valt25Amp  Bridge 

......  .1.50 

1N914 1N414S 

15  for  .99 

1M34  1N60-1N64 

ID  for  .99 

CA  3028  Dif.Amp    

J.          ■           I.          J            ■               1               1       iJ    U 

4060  CMOS 

2  00 

LM309K  Volt  Reg 

1.1Q 

LM380N  Audio  Amp  ..  . 

1,75 

NE540L  Power  Driver  .  , 

5  95 

NE561BPLL 

4.95 

WE562BPLL,.. 

,  4,95 

NE565APLL......... 

2,50 

LM309or741  MinOIPQ 

p  Amp  . .  .45 

LM741CET05  0pAmp 

...  .45 

14  or  16 Pin  IC Sockets  , 

30 

,001  Pacer  Cap.  192P1Q292  200  WVDC  ..18 
12,8  kHz  Crystel  in  TO  5  Can  4.95 


2N918   .  .  . 95 

2N2218 .  .45 

2N2219A 40 

2N2222A 30 

2N2369 20 

2N24B3   34 

2N24S4 .45 

*v  E  il  Jt  \Zj\J  *J       ......    i    ....  J  U 

2N2907   25 

2N2926G , .24 

2N2926Y 24 

2N3053   50 

2N3390   .  .75 

2N3439 1.59 

2N3440 ,60 

2N3512 U5 

2N3553    ,  .  i  40 

2N3565 . 22 

2N3584    . 30 

^IMOOJOrA      (      ...........      .J  / 

2N3646 ,  .  .  .27 

2N3713 .  1.35 

2N3725A 1,80 

2N3771    . 2.50 


ALDELCO  COMPUTER  CENTER  NOW  OPEN 

Kits,  Books,  Boards,  Magazines. Special  2102LI  8  for 
$17.50.  8080A  CPU  Chip  $29.95.  We  stock  OK  Battery 
Operated  Wire  Tool  $34.95,  OK  Hand  Wire  Wrapped 
Tool  $5.95.  7400  ICs  CMOS,  Timers  PLL's  IC  Sockets. 
All  kinds  of  transistors,  rectifiers  and  diodes.  Plus  other 
electronic  parts, 

HOURS:  MONDAY  TO  SATURDAY,  9:30-5:00 
OPEN  WEDNESDAY  UNTIL  9  PM  (516)  3784555. 

We  quote  on  any  device  at  any  quantity.  Add  5%  for 
shipping.  Minimum  order  $6.00,  Out  of  USA  send 
certified  check  or  money  order,  include  shipping  costs. 


Special  50  Foot  Spool  $30  wire  wrap    Ohmite    S   Watt   4K    Ohm   Resistors 
$1.98.  White,  blue,  red  or  yellow.  #4639,  $.20  each.  Box  of  10,  $1.75* 


Slide  Pots  Tapered  1  K  or  15  K  .  $  .50 

Egg  Insulators . .  ,,  Ab 

~2N3772  2,25 

2N3773  4.95 

2N3859 ,,.29 

2N3903 20 

2N3905  .25 

2N3924 i  80 

2N3926  6.30 

2N4041  7  80 

2IM4249 25 

2N4401 25 

2N4402  .  .  .25 

2IM4403  25 

2N4409  ...,..,. 19 

2N4427  U5 

2N4429  7+65 

2N4888 .......  ,50 

2N5016 17.60 

2N5090  ......  7.50 

2N5129 40 

2N5641  . 5.4Q 

2N5642 10.25 

21M5643  |li(; 14.35 

2N5913  .....«..,.  1.70 


HEAVY  DUTY  RECTIFIERS 


200  Volt  lQ0AmpDQ8 


+   >    k    h 


•    -    i    - 


llll-frlti       _      j 


-      I      *      ■       fc      i 


$8.50 


200  Volt  250  Amp  D09 12,50 

1000  Volt  2  AmpSflicon  Rectifier  RCA ,. lOfoi  .99 

10r0Q0  Volt  Silicon  Rectifier  Erie  65  m A 2.95 

600  Volt  3  Amp  Rectifier .  .35 


STOPWATCH  KIT  Operates  on 
3AA  Batteries  Includes^  Crystal 
Switches,  7205  Mo$  Chip  &  LED 
Displayed $29.95 


DISCRETE  LEDS 


Jumbo  Reds,  long  or  short  bulb 

Jumbo  Orange,  Green;  Clear  Red  or  Green 
209  Series,  Green,  Orange,  Yellow  or  Red 

RL2  or  Micro  Red r„\ 

Holding  Clip  for  Jumbo  LEOs ,  . . . 


DISPLAY  LEDS 


FND70  .3   . 

FND  359  Common  Cathode  .3   . 

FND  503  Common  Cathode  .5    . 

FND  500  Common  Cathode  ,500 

FND  507  Common  Anode  .500 

F MO  359  .3   , 

MAM  5  Green  ,27 
DL  707  Common  Cathode  Double  Digit        +5   ♦ 

DL  747  Common  Anode  .6   . 


..6forS1,00 
..5  for  $1.00 
.5  for  $1.00 
.+5  for  $1.00 
..TO 


$1.35 


PC  Board  for  abo 

vs   ..... 

.  ,  .  3.95 

Stopwatch  Hand  Case    .  . 

. .  .  395 

CABINETS      B 

eau  tiful 

wood 

simulated  walnut 

grain  .  ( 

.  .  $3.95 

Plexiglass  in  Blue 

,  White, 

Black  or 

Smoked  ....... 

. .  $2.95 

$1,35 

1.75 
.1.75 
.1,75 
.1.35 

.  1.45 
.2.75 
.2.25 


We  have  Wire  Wrap  Sockets  and  Wire  Wrap  Wire  -  50  feet    SI  .98. 


LOGIC  PROBE  KIT  Red,  Green 
&  Yelfow  LEDS.  Check  Logic  1  - 
Logic  O  8i  Poising  Conditions 

DIGITAL  VOLTMETER  KIT  0-2 
Volts  DC  High  noise  rejection 
accurate  to  ,001,  PC  Board.  4  big 
,5  display    LEDS,  display  drivers, 

DP  amps,  inverter,  ail  components 
with  instructions   .......  £39.95 

Optional     range    extender    0-20O 

Volts 4.95 

Power  Requirements  +1  V,  +15V 
&  -15  V. 


NOW  NEW  IMPROVED  DIGI- 
TAL ALARM  CLOCK  KIT  Hours 
■  Minutes  *  Seconds  displayed  on 
six  BIG  0.5  Fairchi'd  7  Segment 
Display  LEDS  12-hour  format 
24 -hour  alarm  with  snooze  fea- 
ture, plus  elasped  time  indicator 
and  freeze  feature.  Eight  pages  of 
pictorials  and  instructions.  NEW 
on-board  power  transformer 
and    circuitry    for    optional    time 

base $19.9& 

60  Cycle  time  base  kit  for  dc  use 
in  automobile  or  for  battery 
operation $4.96 

FAMOUS  MAKE  DIGITAL 
ALARM  CLOCK  KIT.  Made  for 
the  hobby  market  by  famous 
manufacturer.  Has  4  giant  .8 
display  LEDS,  easy  to  assemble, 
beeper  alarm.  5  front  pane!  con- 
trols, beautiful  cabinet,  snooze 
feature,  Mostek  50250  Dock 
Chip  and  AC  Supply    .  ,  .  ,  $29.95 


ALDELCO     2281  BABYL0N  TURNPIKE,  MERRICK  NY  11566 


148 


B&F*B&F»B&F*B&F#B&F*B&F*B&F#B&F*B&F#B&F*B&FJe8^^ 


J  LASER  DIODES  -  6  to  9.5  WATTS 


These  gallium  arsenide  Injection  diodes  emit 
coherent  infra  red  radiation.  The  diode  is  built 
in  a  hetero-j  unction  structure,  consisting  of 
three  distinct  layers:  N-type;  P-type  gallium 
arsenide;  and  P-type  gallium  aluminum  arsen- 
ide. The  device  is  hermetically  sealed  in  an 
optically  centered  coaxial  package  with  an  8-32 
screw  stud,  CH:  6  ot  9,5  watts,  lfm=  40A, 
lth=12A,  typical  peak  forward  voltage  at  lfm= 
6.7  volts,  at  50  ma.  =  1.2  volts.  Quantity  is 
limited.  Complete  with  spec,  sheet. 

Sh.Wt.  4oz ,6MI60464 $6,80 

3  for  $20,00.  .  .  .  .6 M 160464  .  ,  ,  .  $20.00/3 


MODERN 

STANDARD 

TELEPHONES 


A  complete,  factory  rebuilt,  modern  tele- 
phone ready  for  instant  use.  Available  in  black, 
white,  beige,  pink,  red,  green  and  blue.  Ideal  as 
an  extra  phone,  for  use  on  intercoms,  private 
systems,  extensions,  etc.  Easy  3-wire  hook-up. 
Phones  include  hand  set,  induction  coil,  and 
cable,  but  no  ringers.  Many  types  and  styles 
available,  please  give  3  choices  when  ordering  a 
color  phone.  Spec  sheets  with  wiring  diagrams 
are  included,  not  detectable.  Phones  may  vary 
slightly  from  photo, 

t  Standard  Desk  Dial  Phone 

Sh.Wt   SLbsfblack).  .  .6VL60440.  .   $10.00 

Sh,  Wt.  8  Lbs(color)  .  ,    6VL60441  ,  .    $17.50 

t  Standard  Wall  Dial  Phone 

Sh.Wt,   8Lbs(black).  «  .6VL60442  ,  .    $10.00 

Sh.Wt.  8  Lbs(color)  .  .    6VL60443  ,   .    $17.50 

t  Standard  Desk  Touch  Tone  Phone 

Sh.  Wt,  8  Lbs(color)  .  .    6VL60445  .  .    $27.50 

t  2  Line  Standard  Desk  Dial  Phone 

This  phone  has  a  twist  key  to  switch  in  2  lines 
over  the  same  phone,  plus  a  "hold"  position, 
Sh.  Wt.   8  Lbstbiack) .  ,  .  6  V  60448   .  ,    $24,50 

t       "Call  Director"  Office  Style  Desk  Phone 

This  dial  phone  handles   10  lines,  and  has 

hold  and  intercom  buttons. 

Sh.Wt,    IBLbs(color)   .  .  6V60449  . 

i 


$49.50 


OPTO-D I  SPLAYS 


Li 


t  Tl  305:  5x7  matrix  LED  display 
t  HP  5032-7300:  4x7  matrix 
t  %"    LCQ;   8.5  digit  display   in  socket,  with 
calculator  board  ,  .  ,  .  6M 1 60493.  .  .   .  $3.00 

t  Tung-Sol  1705  or  1704:  W  7-seg,  ...  $1.00 
t  FND503:  Red,  com.  cath.,  %"  rhdp  ,  .  $1.25 
t  B5755S  (=85750)  W  neon    ......  $1.00 

t  B7971:  2%"  aipha/num.  neon  .  .  .  .  .  $1,00 

LOGIC  AND  OP.  AMP. 
POWER  SUPPLY 


$5.00 
$5,00 


.._„.. 


,    ■■■.-.■ 


'  3&SS  *j 
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INPUT/OUTPUT  TERMINAL 

GREAT  FOR  MICROPROCESSORS! 


These  units  were  part  of  a  complex  com- 
puter system.  The  terminal  contains:  ASCII 
keyboard;  CRT;  drive  circuits;  and  a  complete 
126  page  tech.  manual  with  operating  and  re- 
pair instructions,  which  makes  it  easy  to  mod- 
ify the  terminal  for  your  applications.  (Char- 
acter generation  unit  was  in  a  separate  control 
device  which  is  not  supplied,  but  the  terminal 
can  be  used  with  character  generator  LSI  chips, 
such  as  the  2513  or  2516.) 

The  keyboard  is  a  50  key  alpha-numeric 
(and  others)  block  keyboard,  with  ASCII 
encoding.  Display  capacity  is  76S  (12  lines  of 
64),  384,  256,  128  and  so  on,  depending  or\  the 
size  of  characters  desired.  The  character  size 
may  be  adjusted  from  approximately  type- 
writer size  up  to  Y*'*. 

The  viewing  screen  of  the  CRT  utilizes  a 
high  contrast,  low  persistence,  emerald  green 
phosphor.  Each  character  is  composed  from  a 
5x7  dot  pattern,  registering  clearly  and 
sharply  against  a  dark  background.  Controls 
provided  include:  on/off;  brightness;  focus; 
and  character  height. 

Great  as  a  microprocessor  input  and  out- 
put  device.     The  display  stations  are  used, 
from    airline    reservation   systems,   stock    ex- 
changes, hotel  reservation  systems,  etc. 
Shipping  Weight  35  Lbs, 
Order  No.:  6NB6Q336  ......   $49.50  each 

2  for  $95.00.  .  .  .  6NB60336    .  .  .  $95.00/2 

4  for  $180.00.  .  .6NB60336  ,  .  $180.00/4 


CARD  CAGE  WITH  GUIDES 
AND  CONNECTORS 


This  cage  has  37  P.C.  board  edge  connectors 
for  1/16"  thick  cards.  Connectors  are  wire 
wrap  type  with  double  edge  contacts,  0.125" 
spacing.  The  card  rack  has  18  rows  of  2  types 
of  connectors:  30  contact  and  86  contact 
types.  Overall  dimensions:  18"  long;  11"  wide; 
and  10"  high,  Reomved  from  used  equipment, 
this  was  once  part  of  a  data  display  terminal. 

Sh.  Wt.   13  Lbs 5U00210 $9.50 

3  for  $25.00 5U00210    ....  $25.00/3 


-,,>M-:-i 


This  regulated  power  supply  has  outputs  of 
±.15  volts  at  0.25  amps  and  -1-5  volts  at  2,5 
amps,  input  is  115  volts  AC.  Manufactured  by 
a  computer  company  as  part  of  a  phone  data 
terminal.  These  units  use  three  723's  (IC's)  for 
regulation,  and  have  barrier  strip  outputs.  Pow- 
er supplies  are  open  frame,  size:  5"x  9"x  2 
New  surplus,  quanity  is  limited. 

Sh.Wt.   5  Lbs 6MI60215  .  . 

3  for  $45.00.  .  .  .  .6MI60215  .  .  . 


# . 


-   $17.50 
$45.00/3 


ENTERPRISES 


119  FOSTER  ST. 

PEABODY,  MA. 
01960 


PHONE  ORDERS  WELCOME! 

BankAmericard,  MasterCharge  and 
American  Express  Accepted. 

Phone:  <617)  531  5774/532-2323 

POSTAGE:   Please  add  sufficient  postage. 


COLOR  "TV" 

CHASSIS  &  PARTS 


Mew  solid  state  color  TV  chassis  and  parts 
for  use  with  In- Line  black  matrix  picture  tubes. 
These  are  1976  model  sets,  with  the  following 
features:  micro-circuit  technology;  energy  saver 
feature,  one  button  color  tuning  AFC,  low 
power  consumption  (less  than  a  100  watt  light 
bulb). 

We  basicly  have  two  chassis',  the  TS951  and 
the  TS953,  used  to  drive  either  13",  15"  or 
19"  picture  tube.  Parts  to  be  added  to  the 
19"  chassis  to  make  a  complete  TV  include: 
UHF  and  VHP  tuners,  picture  tube,  tube  shield, 
purity  magnets,  antenna,  yoke,  speaker,  on-off 
switch,  four  10K  pots,  binding  posts  and  case. 

Parts  needed  to  make  a  complete  13"  or  15" 
TV  include:  picture  tuber  tube  shield,  yoke, 
purity  magnets,  antenna,  2nd  stage  hi -voltage 
boost,  binding  posts,  and  case. 

We  do  not  have  a  complete  package,  but  we 
do  have  some  parts  available  at  this  time.    By 
adding  a  picture  tube,  case  and  a  few  parts,  you 
can   have   a  going  Color  TV  for  less  than  half 
the  price  of  a  store  bought  set. 

PRICE  LIST 
13"  TV  Chassis  {with  tuners  and  controls) 

6Z60175.  ........    $49.50 

15"  TV  Chassis  (with  tuners  and  controls) 

6Z60174 «  .  •  ♦    $49.50 

19"  TV  Chassis  (no  tuners,  no  controls) 

6Z60172 $29.50 

VHF  Tuner  (for  19"  sets)  .  .GZ60303.  .  $8.50 
UHF  Tuner  (for  7 9"  sets)  .   .6ZG0304.  .  $2.50 
Antenna  Telescope  .  .  .  .5MI00419  .  .  .  $1.50 

TV  Speaker   .  .  ,  . ,  .BZ60177.  .....  $3.50 

Binding  Post  Assembly,  UHF,  VHF 

4MI 00422. 


$1.50 


SPECTRA  TWIST  CABLE 


Spectra  number  3CT  5028-7605  125,  which 
means  50  conductor,  28  guage,  7  strands  per 
conductor.  Cable  is  made  up  of  twisted  pairs, 
which  can  be  used  in  place  of  shielded  cable 
to  reduce  or  eleiminate  cross-talk  while  saving 
space.  Spacing  tolerance  of  ±0.033".  Great  for 
wiring  of  microprocessors,  etc,  Sh.  Wt.  3  oz./ft. 
Order  No.  BHS0265  .  Prices:  1  foot  for  $1.25; 
10'  &  up  for  $0.90/ft.;  50'  &  up  for  $0.80/ft.; 
100'  &  up  for  $0,69/ft.,-  500'  &  up  for  $Q.6Q/ft. 


TRANSFORMERS 

IDEAL  FOR  POWER  SUPPLIES 

We  have  over  a  million  transformers  in  stock! 
These  are  our  most  popular  transformers  for 
use  in  power  supplies,  and  this  is  just  part  of 
our  vast  selection!  All  primaries  are  115  VAC. 
Sh.  Wt.    Order  No.   Vojts      Amps         Price 

IS  5 

17  5         $8,50  ea. 

10  8 
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5H00013 


4EX245 
X045* 

6H60528 
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G60139 


24 


$4.00  ea. 


27 (CT)        5         $7.00  ea 


15 


15         $8.00  ea. 


24<CTJ       5 
24  or  32      3 


$10.00  ea, 


24  2 

12  2 

12  2        $6.00  ea. 

FerTo- Resonant  type. 
6_transformers  of  one  type  for  the  price  of  5, 


SEND  FOR  OUR  FREE  CATALOG! 

Or,  receive  our  catalog  in  an  order  and  insure 

yourself  of  a  place  on  our  marling  list! 
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ELECTRONICS  SbJHUPVI*1 


» 


ATLAS 

210X  80  THRU  10M    .  . $679,00 

215X160  THRU  IBM 679.00 

210X  OR  215X  WITH  NOISE 

AC     CONSOLE     220CS     WITH      VOX^SEMI 

BREAK  IN  CW 194.Q0 

AC  CONSOLE  220CS     ..,,,.  147,00 

PORTABLE  AC  SUPPLY  200PS    100,00 

DMK  PLUG-IN  MOBILE  MOUNT,  WITH  DC 

CABLE ,  ,  ,  ,  .48.00 

DCC  BATTERY  CABLE 12.00 

DD6B  DIGITAL  DIAL 229,00 

MT-1  MOBILE  ANTENNA  MATCHING 

TRANSFORMER  +  .  .  . .  ,  .  ,  27,00 

PC- 120  NOISE  BLANKER  CONVERSION 

KIT     .  .  . ...'•••  52.00 

VX-5  VOX  CONVERSION  KIT  FOR  AC 

CONSOLE 49.00 

206  AUXILIARY  VFO  WITH  EXTENDER 
FREQUENCY  COVERAGE  FOR  ALL 
ATLAS  TRANSCEIVERS 299  00 


DRAKE 

R4C  RECEIVER  160-10M    .  .  ,  . 
4-NB  NOISE  BLANKER  R  4C 
FILTERS  25QHZ,  500HZ,  K5HZ 

SPR  4  RECEIVER 

5-N8  NOISE  BLANKER  SPR  4  . 
DC-PC  12V  POWER  CORD    .... 
SCC  4  100HZ  CALIBRATOR 
CRYSTAL  KIT  AMATEUR  BANDS 
SSR  1    GENERAL    COVERAGE 

.5  TO  30MHZ 

DC  PC  SSR  1  DC  POWER  CORD 
T-4XC  TRANSMITTER  160-10M 
TR  4C  TRANSCEIVER  80  1  0M 
34FNB  NOISE  BLANKER  TR  4C 

MMK  3  MOBILE  MOUNT 

RV4C  REMOTE  VEO  TR-4C    .  . 

AC-4    POWER    SUPPLY    FOR    ALL 

TRANSMITTER  TRANSCEIVERS  . 

DC-4  12V  DC  MOBILE  POWER 

SUPPLY 

TR-33C  2  METE RFM  TRANSCEIVER  12 

CHANNELS T  ,  -  229.95 

AA-10  10  WATT  2  METER  AMPLl- 

AC  10  POWER  SUPPLY  TR  22,  TR  33, 
TR-72  49  95 

MN  4  ANTENNA  MATCH  BOX     ....  110.00 
MN  2000  ANTENNA  MATCHBOX   .  .  22000 

MS-4  SPEAKE  R 24.95 

W  4  WATTMETER  1.B  TO  54MH2    ...72.00 
7072  HAND  HELD  MIKE    .  .  ...1900 

7075  DESK  TOP  MIKE  WITH  VOX 

SWITCH ,  39.00 

RCS  4  REMOTE  CONTROL  ANTENNA 

SWITCH  .  , 120.00 

HS-1  HEADPHONES  .. ,  .  .  10.00 

TV  3300LP  LOW  PASS  FILTER   . 19.95 

OSR-2  VLF-HF  DIGITAL 


59900 
.  .  70  00 
ea.  42.00 
.  629.00 
70.00 
.  5.00 
20.00 
31.20 
RECEIVER 

-  35000 
.  .  ,  5.00 
.  699.00 

v  J  yr  ■  fJ  w 

.  100  00 
,  ♦  .  7.00 
.  120.00 
DRAKE 
.  120,00 

.  135.00 


TEMPO 

TEMPO  ONE,  5  BAND  SSB  TRANS 

CEIVER   .  , 399.00 

TEMPO  ONE  AC  POWER  SUPPLY  .  .  ,  99,00 
TEMPO  VF/ONE  EXTERNAL  VFO  .  109.00 
TEMPO       DFO/ONE       DIGITAL      DISPLAY 

TEMPO  ONE    189.00 

TEMPO     2020    SSB/AM    TRANSCEIVER    80 
TO  1  OM  1  1  5V/1  2VDC  P/S  .........  759.00 

TEMPO   FMH   2  METER,  6CH  HAND-HELD 

FM  TRANSCEIVER     199.00 

TEMPO  VHF/ONE  SYNTHESIZED 
DIGITAL  READ-OUT  2  METER  10  WATT 
TRANSCEIVER,  NO  CRYSTALS  TO 

BUY 495.00 

TEMPO  SSB/ONE  SSS  ADAPTOR  FOR 

UHF/ONE    .  , 225.00 

TEMPO  130A10  130  WATTS  OUT  10W 
DRIVE  .,..,,,.,  ......  179.00 

TEMPO  S0A1 0  80  WATTS  OUT  1QW 

DRIVE ,  .  .  .  139.00 

TEMPO  50A1  0  50  WATTS  OUT  1  0W 
DRIVE .  .  99.00 


MILLEN 

92200  ANTENNA  MATCHBOX  ALL  BAND 
2KW 1  99.00 

92201  JR     ANTENNA     MATCHBOX     ALL 

BAND  300  WATTS    138.00 

90652     SOLID     STATE    GRID     DIP    OSClL- 
LATOR     9     VOLT     BATTERY     OPERATED 
WITH  COI  LS  1.7  THRU  300MHZ 
SUPPLIED :  138.00 


TEN  TEC 

TRITON  IV  MODEL  540  TRANS 

CE3  VE  R 

252G  POWER  SUPPLY 

252G  POWER  SUPPLY,  VOX     .  .  . 

207  AMMETER    , 

245  CW  FILTER    .  . 

ARGONAUT  MODEL  509 

405  LINEAR  AMPLIFIER 

210  POWER  SUPPLY  1    AMP 

261  POWER  SUPPLY  9  AMP 
206  CRYSTAL  CALIBRATOR 

208  CW  FILTER 

HR5A  KEYEH , 

KR20A  KEYER 


t\  n  OU   Iv  t  T  c  M     i    i  .  ■    b   .    .    i   .    i   .   ■   *   » 


699.00 
.  99,00 
12900 
.  14.00 
.  25.00 
329.00 
159.00 
.  27  50 
.  79  00 
26.95 
29.00 
.  3850 
.  67.50 

iiaoo 


BRIMSTONE 

MODEL   144  2  METER   FM  TRANSCEIVER 
25    WATT     143    TO     14999MHZ    DIGITAL 
DIALED   5KHZ  STEPS,  NO  CRYSTALS  TO 
BUY  142MHZ  MARS  COVERAGE 
OPTIONAL    650.00 


MINI-PRODUCTS 

HQ-1  HYBRID  QUAD,  ELEMENT  LENGTH 
11  FTW  BOOM  47i  FT*.  TURNING  RADIUS 
6'2"  WT.  15  LBS  -  BANDS  6.  10.  15  &  20 
METERS.  1200  PEP  F/B  RATJO  12  TO 
17DB,  52  OHM 109-50 

SHURE 

526T  DESK  TOP  MICROPHONE  WITH 

PRE-AMP ♦  .  36.50 

444    SSB    DESK    TOP  MICROPHONE  WITH 

OFF-ON  VOX  SWITCH  PTT 34  50 

404C  HIGH  IMPEDANCE  MAGNETIC 
HAND  HELD  MICROPHONE  FOR  SSB  PTT, 
IDEAL  FOR  SWAN,  ATLAS 27.00 


SWAN 

700CX  TRANSCEIVER 

117XC  CONSOLE  SPKR/PS 

14117  DC  MOBILE  P/S    

51  OX  CRYSTAL  OSCILLATOR 

VX-2  VOX    .  . 

FP-1  PHONE  PATCH 


■      ■     4      t 


■      ■       ■.      ■ 


■        P         t        ¥       1 


649.95 

159,95 

189,95 

.  67.95 

.  .  44,95 
54  95 

SWR  1  POWER/SWR  METER  0  1  Kw]  3.5 - 
150  MHZ  SO  239  CONNECTORS  ,  ,  .  ,  21.95 
WM  2000    IN     LINE    WATTMETER  SCALES 

TO  2KW 49  95 

1200X  LINEAR  AMPLIFIER  1200 

WATTS 349.95 

MARK  II  LINEAR  AMPLIFIER  2KW    849.95 

SS  16B  KIT .  .  .  .  99.95 

45  ALL  BAND  MANUAL  SWITCHING  1  KW 

PEP  MOBILE  ANTENNA     , .  .  .  114.95 

742     TRt  BAND     20-40-75     METER     ELEC 
TRONICALLY       TUNED       AUTOMATIC 
BAND-SWITCHING,  500  W.PEP    .....  79.95 

REGENCY  TRANSCEIVERS 

HR312  FM  2  METER  30W 269,00 

HR-6  FM  6  METER  1  5W .  229.00 

HR-220  FM  220MHZ  10W 239.00 

HR  440  FM440  MHZ  1  OW    349,00 

P  110  AC  P/S  117V/12VDC  REGULATED  5 
AMP ...... . 49.95 

NYE-VIKING 

CODE   KEYS  SPEED-X  MODEL  114-310  003 
STANDARD        KEY,       NICKEL       PLATED 
HARDWARE  WITH  SWITCH     ........  8.25 

MODEL      114-310-004     STANDARD      KEY, 
NICKEL       PLATE       HARDWARE      WITH 

SWITCH  AND  NAVY  KNOB 9.10 

SSK-1      DUAL     PADDLE     SQUEEZE      KEY 

NICKEL  PLATED ,,-i., 23.95 

MODEL  1  14  404-002  CODE  PRACTICE  SET 
WITH    KEY,  OSCILLATOR,  AMPLIFIER  2" 
BUILT  IN  SPEAKER,  HEAVY  DUTY  BASE, 
TAKE  9V  BATTERY,  NOT 
INCLUDED ..,...,  18,50 

BEARCAT 

MODEL     101.     16     CHANNEL     SCANNER. 

30-50MHZ    146-1  74MHZ,    416  512MHZ,   NO 

CRYSTALS  TO  BUY 290  00 

W2AU  BALUN,  2KW  PEP,  3  TO  40  MHZ  1:1 
MATCHES  SO  OR    75  OHM  UNBALANCED 
COAX     LINE    TO     50    OR     75    OHM    BAL 
ANCEO  LOAD,  BUILT^N  LIGHTNING 
ARRESTOR  ■•..*,.....,,  .  .  «  ,  *  .  t  ,  12.95 


P.O.  BOX  100,  HWY.  441r  DEPT.  73,  OTTO,  NORTH  CAROLINA  28763 

P  *  ft 


WE  PAY  SHIPPING  VIA  U.P.S,  OR  BEST 
WAY  ON  ALL  ADVERTISED  ITEMS; 
TRADES  TAKEN  ON  NEW  EQUIPMENT. 
WRITE  FOR  SPECIAL  PACKAGE  PRICE 
ON  COMPLETE  STATIONS.  SATISFAC- 
TION GUARANTEED,  WE  ACCEPT 
MASTER  CHARGE,  N.C  RESIDENTS  ADD 
4%  SALES  TAX.  PHONE  BILL  SLEP 
704  524  7519  MONDAY  THRU  FRIDAY 
8:30-6iO0PM. 
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102T  A  HOWARD  AVE     SAN  CARLOS    CA   54D7D 

PHONE  ORDERS  WELCOME  -  |415f  592-8097 

Ml  JuJwhiari  Pncn  tiniMf  Trim  Ftffuir|r 


WIRE  WRAP  KIT  _  WK-2-W 

WRAP  ,  STRIP  •   UNWRAP 
■  Tool  ff*  30  AWE  Wrt 

•  Ron  of  50  ti  Wrae  30  awg  *w 

•  5flo»  cadi  i     t     1  &  4 
p/B-^tnpoid  *rtitt  wire 

$11,95 


^      ^        WIRE  WRAP  TOOL  WSU-30 
_^- WRAP  »  STWP  .  LWWRAPSS  K 

WIRE  WRAP  WIRE  —  3D  AWG 

5Sn  mm  SI  25    50 ft  Si  95    1Mft.S?,95     lOMn  ST5  00 
_SPECIFV  CQLQR  —  While  -  Veflow  -  Rid  -  Gfpefl  -  Blue  •  Bfadi 


THUMBWHEEL  SWITCHES 


lin«liPp«  idAbHtvn     »«l 
'.»','  .-  3  (ft 

II  PHI  k  t. mi  «*«,*_», 

rl(Hli 


WI      O'dB"    AlMflP    NPIhh    —■    <Hr 

MMl   «ihl  mnn -x    l„r    prtri| 

UK  111  lllll    llftld  ^li.  ... 

n«(UH  R»«mi  «M(ftW. 


AtfM  UOHlli 


I'M  M    Ffc. 

"     -         ■    ■-. 


44 


****  *  ■  f 


DIP  SWITCH 


-    - . 


SI 


MRff 

ffffa 

m 

tffff* 

<l6?ff 
Il44ff 

IJffGB 

IMQ 

mo 

mi  -  ■ . 


2ENERS 

MtTi    m 


II 

IS 
t* 
6} 
II 

a  i  iv 

•  r .  -, 

I'll!    •". 
405  P*V 


—  DIODES  — 


ion 

MM 

AMi 

•   dUll 


RECTIFIERS 

VOlTl       II 
fftfWIUff 


Iff 

an 

1* 


IMV    A  4Mf" 

•r 

" 


'  ''  '  'T 
Biff 


fflff 


74 
ff 
» 
IB 

rff 


SCR  AND  FW  BRIDGE  RECTIFIERS 


can 

1 :1AM 
■j    i  i> 

MIIA^ff-1 
UtliWjBD  3 


itf  4DQV 

34^  rai  ?oov 
1  flA  (a  ?[»V 

:     ftOk 
|?Ai:i    .-lii-' 


sen 
sen 

fWBRILKil  in. 
fWHRIOfi- 


ti    r 

I  ir, 

■,|1 

I  -II, 

1  M 


Sir' 


■■j   


TRANSISTORS 


***** 


■i.i  .<• 

HI  IH 
HI  tt 

I    ■ 

fl* 


.Vlil 


311  ™ 

II-  09 
■IV  IT1 
•fc-Bi  co 

ITtQD 
VJP  tt 

5"    I 
J.V  Y 

4tf9P 

i    » 


V 


ITJj.'J^ 
•M  l.".:« 

■,  I  I  !  ■ 

HMH 

>I,C 

■  II,-, 
'ITJl 

*0  - 
-i   | 

■  |  > 
Mil 


a  |i  oy 

■H"  IW 
Mi  ',1 
4  1 '  ml 

4*1  'HI 

■ 


CAPACITOR 


31  «0ir 


CORNER 


piff 


Ml   -.' V 

Q  -r.y 


i^SOT     li 
1  IWW      IB 

4 

Iftv'I.V 

la/ffv 

4f:WV 

47>UV 
■  :ii«  .- 
lOB-ffV 
JMiTSV 

470' 1 5  V 


i4>     10-e  ff^i 

as      »  ::- 

ff         «  53 

m      04 

»        M  03 

ff       **  ::■ 

•I  as 

tBIWLT 

«         *D  P 

10  r 

M 

If  !H  ff 


ff 
ff 

a 


■j 


■M 
ffiV 


ffU 


l<f  »4l  14>M 

a  ff  ■:". 

»  CM  cttu 

ff  »  or 

A  ff  04 

bb  »  a 

*  0^ 


17 

■ 

IT 
17 


ff 

n 

:a       ff 

ff         Z3 

ff     a 

WltMTIrt  UUI4MLIM 
Atlil  Lad 

13  10 
H  11 
M  10 

14  1} 

13  ID 

14  1? 

15  \2 
70  18 
1?  15 
21  19 
SB  19 
H  38 
W  ff 
41  K 

a 

»  <; 


16 

Ihr 

15 
■9 

.1? 

?4 

19 

35. 

» 

4i 
13 
» 


rsouff 

i  S  3SV 

1125V 

:  ?3Y 

10SV 

ElECTROITTIC 
47 
1  0.16V 

i.o.'sav 

1  f.LIW 
4.7/1BV 
4  7J25V 
J  F,'50V 

Ui'l&V 

10,'SV 

IO/50V 

I  DO  'BV 
ISbSV 

xursnv 

?ZO/l«V 


13 


11 


30 
li 

.ff 

M 
40 


ff 

21 
V 

n 

31 
ff 

a 

cifAaTOBI 

Rp*i»I  t  Mil 

... 

I  J, 
II 

1rt 

15 

.15 

19 

ii 
ift 
IS 

ff 

19 

7* 

ff 

a 

Jit 


U 

17 

■ 

71 
tt 

n 
» 

n 

441 


151 


®  KENWOOD 


, , parrsrtter  hi  amateur  radio 


*• 


•* 


Kenwood's  TS-520  has  sold  itseli  to 
thousands  of  amateurs  the  world 
over. 

The  value  of  its  features  and  specifi- 
cations are  obvious*  But  just  as  impor- 
tant is  the  kind  of  quality  that  Kenwood 
builds  in.  Hundreds  of  testimonials  on 
the  air  attest  to  its  performance  and 
dependability.  You  probably  have 
heard  of  some  of  the  same  glowing 
praise. 

The  TS-520  operates  SSB  and  CW  on 
80  through  10  meters  and  features 
built-in  AC  and  12VDC  power  supply. 


{^Specifications 

FREQUENCY  RANGE:    1&-29.7  V\Hx 

416O  -  to  meters) 
MODES     USB.  t-SB.  CW.  FSK 
INPUT     POWER     MOW  PEP  on  SSB 
160  W  DC  on  CW 
100  W  OC  on  FSK 
ANTENNA  IMPEDANCE     50-75  ohms    unbalanced 
CARRIER  SUPPRESSION;   Better  than  40  dB 
SIDEBAND  SUPPRESSION     Setter  than  50  dB 
SPURIOUS  RADIATION:  Greater  then  -60  dB 

{Harmonics  mote  than  -40  dB| 
RECEIVER  SENSITIVITY     Better  than  0  25uV 
RECEIVER  SELECTIVITY 
SSB    2<  kHz  <-6  dBf 
4  4  hHi  r-eo  dBi 
CW*  0  5  kHz  (-6  dBi 
1  B  ttHe  t-60  dB) 
4|wp|h  optional  CW  Hilar  installed) 
IMAGE  RATIO    160-15  metera .   Belief  Than  60  dB 

ID  meters     Better  then  50  dB 
IF  REJECTION       Belter  than  80  dB 
POWER  REQUIREMENTS:    X 20/220  VAC. 
50/60  Hi,  13.8  VDC  {with  optional 
OS- 1 A  DC-OC  converter) 
POWER  CONSUMPTION:   Transmit:  2S0  Wans 

Receive    26  Walts  (healers  of  1 1 
DIMENSIONS:   13-1/8"  W  *  6"  H 

x  i3-3ne"'  o 

WEIGHT     35  2  lbs  06  kg) 


C^O  TS-520 

pecifications 


©fa 


MODES  USB  LSBCW 

POWER;  200  waits  PEP  input  on  SSB.  160  watlf 

DC  input  an  CW 
ANTENNA  IMPEDANCE   50-75  Ohms, 

unbalanced 
CARRIER  SUPPRESSION   Belter  than  -45  dB 
UNWANTED  SIDEBAND  SUPPRESSION   Better 

than  -40  dB 


HARMONIC  RADIATION:  Belter  lhan  -40  dB 
AF  RESPONSE;  400  tc  2600  Hr  (-6  dBi 
AUDIO  INPUT  SENSITIVITY;  0r35FjV  Tor  10  dB 

(S+N)/N 
SELECTIVITY  SSB    2  4  kH>  (~6  dB),  4  4  kH* 

£-60  dB)  CW    05  kH*  {-6  dB),  1.5  kHz 

{-GO  dB)  [*ith  accessory  lilter) 
FREQUENCY  STABILITY  1O0  Hz  per  30 

m mules  after  warmup 


IMAGE  RATIO   Better  than  50  dB 
IF  REJECTION:  Better  than-50  dB 
TUBE  &  SEMICONDUCTOR  COMPLEMENT: 
3  tubes  {2  x  6146B  12BY7A),  \  IC.  IB 
FET.  44  transistors.  B4  diodes 
DIMENSIONS:  13.1 W  x  5  9"  H  x  13.2"  D 
WEIGHT  35.2  lbs 


*'*'*'     f     4*    4*    ,<     i»     *'     I*    t*    t*    * **    I1     I"    l'     I*     I*     »    i%S 


KENWOOD'S  TS-700A 

finally  fulfills  the 
promise  of  2 -meters... 

more  channels,  more 
versatility,  tunable  VFO, 
SSB-CW  and,  best  of 
all,  the  type  of  quality 
that  has  placed  the 
Kenwood  name  out  front, 


KlAUi  radio 


Inc. 


8400  N.  Pioneer  Parkway,  Peoria  IL  61614,  Phone  309-691 -4340 
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S.D.  SALES  CO. 


P.O.  BOX  28810  -  A 
DALLAS,  TEXAS  75228 


Z-80  CPU  CARD  KIT 
FOR  IMSAI /ALTAI  R 

$149: 


From  the  same  people  who  Drought  you  trio  $89,95  4K  RAM  kit.  We  were  not  the  first  to 
Introduce  en  tMSAI/ALTAIR  compatible  Z— 80  card,  but  we  do  feel  that  ours  has  the  best 
design  and  quality  at  the  lowest  price. 

The  advanced  features  of  the  2—SO  such  as  an  expanded  set  of  158  instructions,  8 080 A 
software  compatibility,  and  operation  from  a  single  5VDC  supply,  are  alt  well  known.  What 
makes  our  card  different  Is  the  extra  care  we  took  In  the  hardware  design.  The  CPU  card  will 
always  stop  on  an  Ml  state.  We  also  generate  TRUE  SYNC  on  card,  to  Insure  that  the  rest  of 
your  system  functions  properly.  Dynamic  memory  refresh  and  NMJ  are  brought  out  for  your 
use.  Believe  It  or  not,  not  all  of  our  competitors  have  gone  to  the  extra  trouble  of  doing  this. 

As  always,  this  kit  Includes  ah  parts,  all  sockets,  and  complete  instructions  for  ease  of  assem- 
bly. Because  of  our  past  experience  with  our  4K  kit  we  suggest  that  you  order  early.  All  orders 
will  be  shipped  on  a  strict  first  come  basis.  Dealers  Inquiries  welcome  on  this  item. 


Kit  shipped  with  2  MHZ  crystals  for  existing  BOONS  memory.  Easily  modified  for  faster  RAM  chips  when  the  prices 


came  down. 


Kit  includes  Zilog  Manual  and  all  parts 


JUMBO 
LED 
CAR 

CLOCK 


$16.95 


KIT 


You  requested  it!  Our  first  DC  operated  clock  kit, 
Professionally  engineered  from  scratch  to  be  a  DC 
operated  clock.  Not  a  makeshift  Muge  as  sold  by  others. 
Features:  Bowmar  4  digit  .5  inch  LED  array,  Mostek 
50252  super  clock  chip,  on  board  precision  time  base, 
1 2  or  24  hour  real  time  format,  perfect  for  cars,  boats, 
vans,  etc.  Kit  contains  PC  Board  and  all  other  parts 
needed  (except  caseh  50,000  satisfied  clock  kit  cus- 
tomers cannot  be  wrong! 

FOR  ALARM  OPTION  ADD  $1.50 
FOR  XFMR  FOR  AC  OPERATION  ADD  $1.50 


60  HZ  CRYSTAL  TIME  BASE  FOR  DIGITAL  CLOCKS 

S.D.  SALES  EXCLUSIVE! 

KIT  FEATURES: 

A,  G0HZ  output  with  accuracy  comparable  to  a  digital  watch. 

B,  Directly  interfaces  with  ail  MOS  Clock  Chips, 

C,  Super  low  power  consumption,  (t  .5  ma  typj  $5.95  Or 
O.  Uses  latest  MOS  17  stage  didder  IC.  2/$  10. 

E.  Eliminates  forever  the  problem  of  AC  line  glitches, 

F.  Perfect  for  cars,  boats,  campers,  or  even  for  portable  clocks 
at  ham  field  days, 

G.  Small  Size,  can  be  used  in  existing  enclosures. 

KIT  INCLUDES  CRYSTAL,  DIVIDER  IC,  PC  BOARD 
PLUS  ALL  OTHER  NECESSARY  PARTS  &  SPECS 


50HZ  CRYSTAL  TIME  BASE  KIT  -  $6.95 

All  the  features  of  our  60HZ  kit  but  has  50HZ  output.  For  use 
with  clock  chips  like  the  50252  that  require  50HZ  to  give  24 
hour  time  format. 


S3 


THIS  MONTH'S  SPEC f A  LSI 

300,00  KHZ  CRYSTAL  -  $1.50 

8080A  -  CPU  CHIP  by  AMD  -  S19.95 

82S1 29  -  256  x  4  PROM  -  $2.50 

N.S.  8865  OCTAL  DARLINGTON  DRIVERS 

3  for  $1 .00 
Z-80  -  CPU  by  ZILOG  -  $69.95 
MM5204  -  4K  EPROM  -  $7.95 

Prices  in  effect  this  month  ONL  Y! 


4K  LOW  POWER  RAM  BOARD  KIT 

THE  WHOLE  WORKS  -  S89.95 

Imsai  and  Altair  8080  plug  in  compatible.  Uses  low  power 
static  21L02— 1  500ns.  RAM's,  which  are  included.  Fully  buffer- 
ed, drastically  reduced  power  consumption,  on  board  regulated, 
all  sockets  and  parts  included.  Premium  quality  plated  thru 
PC  Board. 


7400— 19c  7411— 
74LS00— 49c  7413— 
7402—  19c  7416— 
74LS02— 49c  7420— 
7404—1 9c  7430— 
74L04— 29c  7432— 
74S04— 44c  7437— 
74LS04  49c  743fl— 
7406— 29c  7440— 
7408- 19c  7447— 
7410—  19c        7448— 


■29c  7451  — 19c 

50c  7453— 19c 

69c  7473— 39c 

19c  7474— 35c 

19c  74LS74-59C 

34c  7475— 69c 

39c  7476— 35c 

39c  74B0— 49C 

19c  7483— 95c 

85c  7485— 95c 

85c  7486— 45c 


TTL  INTEGRATED  CIRCUITS 


7490— 65c        74153— 75c 
74LS90— 95c  74154-1,00 
7492— 75c        74157— 75c 
7493— 69c        74161— 95c 
7495— 75c        74164-1.10 
7496— B9c        74165-1.10 
74121-38C       74174— 95c 
74123-65C       74181-2.50 
74132-1.70      74191-1.25 
74S138-1.95   741921.25 
74141-75C       74193-1.00 
74195— 69c 


Z-80  Manual  -  $7.50  Separately. 


STICK  IT! 

in  your  clock 

in  your  DVM,  etc  J 


Huge  Special  Purchase 

Not  Factory  Seconds 

As  sold  by  others! 


$3.95 


4  JUMBO  .50" 

DIGITS  ON 

ONE  STICK! 

(with  colons  and 

AM/PM  Indicator}  BUY  3  for  $1  0, 

BOWMAR  4  DIGIT  LED  READOUT  ARRAY 

The  Bowmar  Opto-Stick,  The  best  readout  bargain  we  have  ever 
offered.  Has  four  common  cathode  jumbo  digits  with  all  seg- 
ments and  cathodes  brought  out.  Increased  versatility  since  any 
of  the  digits  may  be  used  independently  to  fit  your  applications. 
Perfect  for  any  clock  chip,  especially  direct  drive  units  like 
50380  or  7010.  Also  use  in  freqt  counters,  DVM's,  etc.  For  12 
or  24  hour  format. 


UP  YOUR  COMPUTER! 

21  L02-1  IK  LOW  POWER  500  NS  STATIC  RAM 

TIME  IS  OF  THE  ESSENCE! 

And  so  is  power.  Not  only  are  our  RAM'S  faster  than  a  speeding 
bullet  but  they  are  now  very  low  power.  We  are  pleased  to  offer 
prime  new  21L02— 1  low  power  and  super  fast  RAM's.  Allows 
you  to  STRETCH  your  power  supply  farther  and  at  the  same 
time  keep  the  wait  tight  off.  8  for  $12.95 


$12.95 


$12.95 


S.D.  SALES  EXCLUSIVE] 
MOS  6  DIGtT  UP-DOWN  COUNTER 
40  PIN  DIP.  Everything  you  ever  wanted  In  a  counter  chip. 
Features:  Direct  LED  segment  drive,  single  power  supply  (12 
VDC  TYP.),  six  decades  up/down,  pre-loadable  counter,  sep- 
arate pre-loadabte  compare  register  with  compare  output, 
BCD  AND  seven  segment  outputs,  internal  scan  oscillator, 
CMOS  compatible,  leading  zero  blanking.  1MHZ,  count  Input 
frequency.  Very  limited  qty.  WITH  DATA  SHEET 


WESTERN  DIGITAL  UART 

No,  TR1602B.  40  pin  DIP 

This    Is    a    very    powerful    and 

popular  part. 

NEW-S6.95  with  data 

LIMITED  QUANTITY 


<< 


RESISTOR 

ASSORTMENT 

%  W  5%  and  10% 

PC  leads.  A  good  mix 
of  values.  200/S2. 


FAIRCHILD  BIG  LED 
READOUTS 
A  big  .50  inch  easy  to  read 
character.  Now  available  In 
either  common  anode  or 
common  carhode.  Take  your 
pick.  Super  low  current  drain, 
only  5MA  per  segment  typ- 
ical, 

FND  S10  Common  Anode 

FND  503       Common  Cathode 
PRICE  SLASHED!      S9c  each 


SLIDE  SWITCH 

ASSORTMENT 

Our  best  seller.  Includes 
miniature  and  standard 
sizes,  single  and  multi- 
position  units.  All  new, 
Hrst  qualify,  name 
brand.  Try  one  package 
and  you'll  reorder 
more.   SPECIAL  12/S1. 


MOTOROLA  POWER 
DARLINGTON 
Back  in  Stock! 
Like  MJ300T.  NPN  80V.  1QA. 
HFE    6000    TYP     TO -3  case. 
WVe    Include   a    tree    7  23C    volt 
reg,  with  schematic  for  power 
supply.  SPECIAL— $1.99 


TERMS: 
Money  Back  Guarantee.  No 
COD,  Texas  Residents  add  5% 
tax.  Add  5%  of  order  for 
postage  and  handling.  Orders 
under  $10,  add  75c.  Foreign 
orders:      US     Funds     ONLY! 


CALL  YOUR  BANK 

AMERICARD  OR  MASTER 
CHARGE  ORDER  IN  ON 
OUR  CONTINENTAL 

UNITED  STATES  TOLL 
FREE  WATTS: 

1_800-527  3460 

Texas  Residents  Call  Collect 

214/271  0022 


S.D.  SALES  CO. 
P.O.  BOX  28810  A 
Dallas,  Texas  75228 


For  orders  over  $15.00     Choose  $1.00  FREE  mdse. 
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GET  YOUR 


NEW 


RADIO  AMATEUR 


CALLBOOKS 


The  U.S.  Callbook  has  over 
300,000  W  &  K  listings.  It  lists 
calls,  license  classes,  names 
and  addresses  plus  the  many 
valuable  back-up  charts  and 
references  you  come  to  expect 
from  the  Callbook. 


$14.95 

PLUS  SHIPPING 


Specialize  in  DX?  Then  youVe 
looking  for  the  Foreign  Callbook 
with  over  250,000  calls,  names  and 
addresses  of  radio  amateurs  out- 
side the  USA  plus  many  valuable, 
additional  features  of  interest  to 
the  DXr. 

$13.95 

PLUS  SHIPPING 


ALL  OF  THESE  EXTRA  FEATURES  INCLUDE 


International  Radio  Amateur  Prefixes1 

Had  to  Amateur  Prefixes  Dy  Countries? 

A  H  R  I   Phonetic  Alphabet! 

Great  Circle  Bearings  and  Charts! 

International  "Q"  and   Z"  Signals' 

World  Standard  Time  Charts! 

international  Postal  information! 

World  Prefix  Map! 

FCC.  Examination  Pointsl 

Where  to  Buy! 

Telegraphers'  Abbreviations! 

DX  Operating  Code! 

A.fl  RL  Countries  Lisii 

At  Your  Service  —  Amateur  Radio  Dealers r 

OSi  Managers  Around  the  World* 

Wortd  Wide  QSL  Bureaus I 

Census  of  ftadto  Amateurs  of  the  World! 

Telegraph  Codes* 

AMSAT  -  Oscar  Users  Directory' 

Slow  Scan  Television  Directory! 

Reciprocal  Licenses! 

Hawau  Included! 

Many  Other  Features! 


Respected  worldwide  as 
the  only  complete  authority 
for  radio  amateur 
QSL  and  QTH  information. 


See    your   favorite   electronics 
dealer  or  write  direct  for  free 
catalog  to  the  publisher. 


ORDER   FORM 

It-CTl 

Price     t*cri 

Srti[>pms 

TowJ   f*rite 

US     CALLBOOK 

$1495 

SI. 25 

$  16.20 

FOREIGN  CALLBOOK 

$13.95 

$1.25 

$  15.20 

linois  residents  only  odd  5%  sales  tax 


Nime 


Totil 


RAOIO  AMATCUft 

tJC       ™ " 

Eff  Oept. 


llbook 


Add*cvi 


INC 


Citr 


Dept,  8  925  Sherwood  Drive 
Lite  Bluff.  III.  60044 


Suit 


lie. 


Total 
Enclosed. 


Mjjief  ChJi-jc    No. 
fijrit  — 


Interbank  —  _ 


fc\pirinan  Date, 
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rERMS:  Orders  under  $10  add  50c  handling.  No  COD 
irders.  Place  Mastercharge*  and  BankAmericard*  or- 
ders by  calling  415-562-0636,  24  hours.  California 
residents   add  appropriate   sales   tax. 


BILL  GODBOU7  aECTRONlCS 
flOK  2355.  GARLAND  AflPORT.  CA  946k 


ALL   FREQ. 

IN   KHz;    CHOOSE 

FR0H-  — 

10.000 

12.300 

15,360 

16 , 000 

16.384 

18, 641 

19.200 

20.480 
30 . 720 

31.500 

32.768 

3fi+4O0 

40.960 

60,000 

76,800 

100.00 
240.00 

153,60 

Ife.jBA  divided  by  l1"  gtv« 
I  Hz  i lining  pultei,  and  »  on.  All 
frequencies    $A.95 


Series  ■ode,  fundamental t  wire  leads. 
for  ha*s  and  computer  bugs.  Choose 
fro****l?  (PACE  clock  crystal),  5  Kii 
6  HH*.  lOJUi,  12  NHi,  1$  *i,  18  MHi 
(8080  clock  crystal},   and  10  PWzl. 


AJdW   W/TV   22  PHU  TVi^tS". 


/ 


3  level,  gold  plated 

14  pin 10/S3.7Q 

16  pin,. 10/53.85 

18  pin.. l/$0.75 

22  pin.. .,,1/51*50 

24  pin ..1/SU00 

28  pin 1/$1.25 

36  pin, 1/51.35 

40  pin. 1/51,75 


Solder tail 


14  pin, 
16  pin. 
18  pin. 
20  pin, 
22  pin. 
24  pin, 
36  pin, 
40  pin, 


•  i  *  .  .  ■ 


tin  placed 


.. .10/S1.95 
...10/52.15 

...10/52.75 
...10/53.10 
...10/53-50 
...10/53.60 
. ..10/55.50 
.10/56.15 


TWE  OSBOBNK  k  AS- 
SOCIATES series  on  microcom- 
puters is  as  complete  and  lucid 
a  treat meat  of  tne  subject  as  we've 
seen  to  date.   Choose  from  3  volumes 

INTRODUCTION  TO  M I GROCQMPDTEHS ,  VOL  1"  ex- 
plains the  fundamentals  of  microcomputing  In  a 
simple,  readable,  yet  thorough  style.   From  binary 
numbers  to  Instructions  you  have  a  tutor  all  the  way. 
Order  book  #2001 $7.  50  ppd  la  09 

11  AM  INTRODUCTION  TO  KICROCOMPCTERS ,  VOL  2"  contains  up  to  date 

data  on  all  popular  microprocessors  and  their  various  support  ICs* 

You  can  replace  hundreds  of  hard-to-find  data  sheets  with  this  one 

tcellent  reference.   Order  book  #3001. ,$12.50  ppd  In  US 

1080  PROGRAMMING  FOB  LOGIC  DESIGN"  discusses  software  and  programming 
a  the  same  easy  to  follow  style  as  the  first  two  books,  and  demystl- 
ies  the  art  of  efficient  programming.   Order  #4001.  .f 7, 50  ppd  Id  08 

FECIAL'  ALL  THfiKE  BOOKS- --VIRTUALLY  AN  EDUCATION  IN  MICROCOMPUTING- -- 
IE  AVAILABLE  FOR  QHLT  $25  POSTPAID  IN  THE  US. 


□  CD  CD 


1   (GEM     rfX 


*!2  AMPS  WITH  50X  DUTY  CYCLE 

Easier  to  build  — -  all  parte  except  xfrmr,  bridge,  and 
filter  caps  mount  on  the  PC  board.   Overvoltage  pro- 
tection, RF  bypassing,  chunky  transformer,  backed  by 
years  of  experience  in  the  design  of  powerful  supplies . 
Our  latest  is  our  greatest .. .we're  sure  you'll  like  it. 


R  FLYER  OPENS  THE  BOOR  TO  A  STOREHOUSE  OF  BOTH  USUAL  AND  UNUSUAL  ITERS 
'ECIFIULLt  DESIGNED  TO  TICKLE  THE  FANCY  OF  ELECTRONIC  HOBBYISTS*  YOU 
,Y  OBTAIN  ONE  OF  THESE  FLYERS  8Y  SirlPLY  TELLING  US  YOU  HANT  ONE*  WHAT 
■  YOU  GET  IN  RETURN?  INDUCTORS*  MO&ES^  TRIflPOTS ,  ICS,  IflCROPROCESSORS, 
>0KS-  READOUTS,  ELECTROLYTIC--nYLAR--P0LYSTYRENE--  AND  TANTALUM  CAPACI- 
■RS-  CRYSTALS.  SOCKETS-  TRANSISTORS,  FETS,  DUAL  FETS-.  LINEAR  ICS.  THE 
.TEST  TTL  K  LOU  POiER  SCHOTTKY  PARTS-  CROS  -  CLOCKS,  POHER  SUPPLY  KITS. 
:SIST0RS.  COflPUTEP  PERIPHERALS,  CHIP  SETS.  flEflORIES,  A  BUNCH  OF  VECTOR 
I0DUCTS,  ENCLOSURES.  TOOLS,  AND  WE'RE  RUNNING  OUT  OF  SPACE  SO  IF  YOU 
.NT  TO  FIND  OUT  WHAT  ELSE  WE'VE  GOT  YOU'RE  JUST  GOING  TO  HAVE  TO  SEND  US 
UR  NAME  AND  ADDRESS-   THANKS  FOR  YOUR  BUSINESS! 
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BIG-BRIGHT  -  .5"  LED  ALARM  CLOCK 

6  DIGIT  AC  or  DC  or  ELAPSED  TIMER  KIT 


$19.95    Complete 


•  PC  Boacd  Drilled  &  Silk  Screened  (Includes  Xta!  Time  Base  Circuitry) 

•  5375  Nat.  Clock  Chip  &  Fairchild  Displays 

•  Includes  EVERY  part  required  lor  clock  and  all  options  except  Cabinet 
and  Crystal  Time  Base  components.  If  desired,  see  below 

■  Brightness  Control  •  24  Hr.  Alarm  */ snooze 

•  Freeze  (eat  on  every  mode  •  0-60  Mm.  Elapsed  Timer 

•  Field  Tested  over  I  Yr  •  12  Hr,  60  Hz  oper. 

Most  Important  —  Complete  Instructions,  schematics  Pictorials,  layouts 

—  everything  for  trouble  Iree  assembly 

OPTION  —  XTAL  Time  Base  Components  -  52.95  when  purchased  w/clock 


Clock  Kit  Accessories 


flood  en  Cist  ■  Walnut  |r.  ind.  Fitter 
Dimension    6  5/16*  W  i  2  9/16"  M  i  3  Mr  D  (V  Material) 

Pl«n|Uss  Cise  (Ch   -  Bl    White  Blue  t  Smoke)  incl  Filter 
Dimensions    5  13,  L6*  W  i  2  1/4"  H  *  S  3/8"  D  h  Material* 

Individual  fitters    Red.  Smoke.  Blue.  Amber  and  Green 


14.00  each 

13.00  each 

S  60  each 


60  Hz.  Crystal  Time  Base 
For:  Cars,  Boats  Campers,  Field  Use 

$4.95  COHPLETE 

KIT  INCLUDES:  PC  Board  Drilled  &  Silk  Screened 

Crystal  MOS  17  Stage  Divider  tC.  all  necessary  components.  Inst  Shells  &  Specs 


FEATURES 

*  60  H/  output 

*  Small  Stfe 


*  Low  Power  Dram        •  Accuracy 
•  Oim:f  interface  *<th  all  MOS  Clock  Chips 


AC/DC  ■  ALARM  Clock  Kit  -  12/24  Hr. 

$7.50  "srr        $6.50  ,u\t 


quantities  of 

s  &  up 


•  Your  choice  of  Display  Colors  ■  Red.  Green.  Blue.  Amber 

•  Displays  Hrs  &  Mm     Switch  to  Mm  &  Sees  on  Command 

•  AM/PM  Indication  •  Field  Tested  tor  6  months 

The  kit  will  include  a  5316  National  Clock  Chip,  4  Flourescent  Display  tubes. 
all  electronic  components,  switches,  controls  &  complete  instructions,  specs, 
etc  for  cloth  and  all  optional  Features  Other  parts  required  or  it  desired  are 
as  follows 

•  PC  Board  Drriled  &  Silk  Screened  for  Clock  &  all  options  $3  DO 

•  X former  ttor  AC  oper  j  —  si  00         App  (SCR  output)  timer  kit  -  $2  00 

•  Speaker  Alarm  Kit  -  $2  00  Count  Down  (turn-oH)  timer  M  -  S2  00 


National  MA1001A  Digital  Alarm  Clock  Module 

including  Power  Supply 
$9.95  complete 


•  4  Digit  0.5"  Display 

*  12  Hr  50/60  Hz  oper 


•  Brightness  Cont  Cop 

•  Alarm  &  Snooze  Timers 


Blinky/Flasher/Timing  Kit 

$2.50  each  5  for  $10.00 

Kit  includes: 
P  C  Board.  555  T  imer,  all  components  and  a  connector  for  a  9V  Battery 


HOBB-Y-TRONIX.  INC 

Box  511.  Edison.  N.J.  08817 


Orders  must  include  Check  ■  No  COD's.  Add  $1.00  handling 

for  orders  under  $25,00  NJ,  residents  -  add  5%  tax. 

Outside  Continental  U.S.A.,  please  add  postage. 


SPECIALS 


8080A  Microprocessor    . .  T , . 

21102  I  Low  Power  500NS  RAM    . 

6"  Display  Common  Anode  or  Cathode 

,5"  Fairchild  Display  Com.  Anode  or  Cathode  

(Same  as  FTK  0001  &  FTK  0002] 
JM  Vh  Digit  Display  Module  (Same  as  FTK  0010)  , 

LM340I  Seiies  Rets     5,  6. 12.  15  &  24  V  ipos.)    tto0iW1  **"* 

LM309K    5  Volt  Regulator    Raytheon 

LM741  Op  Amp   14  Pin  Dip  Pkfi 

2N3055  NPN  fransistor  TO-3  Pfcg 

2N49G4  PNP  (complement  to  2N3G5SI 

25  Afnp    200  Volt  full  Wave  Bfidge 

10  Pk    220  Power  lab  Xistors,  NPN  &  PNP  Asst 

15  Pk    LED  s  Assorted  Sires  and  Colors    . 

Bipolar  LED  -  Red/Green 


$19.95  ea. 

$1.95  ea 

$1.95  ea. 

.    79*  ea, 

...  $5.40 


7«  yk 

4  1m  99C 
59« 
69< 
$149 
$149 
$149 
$100 


6  Digit  LED  Stop-Watch  Kit 

Split  Time  $29.95  Complete  Taylor  Time 


FEATURES: 

•  Simple  const* wtt<on  nettling  only  the  parts  listed  befow 

•  Small  enough  tor  hand  field  case         ■  Meeds  owl*  3  AA  ceil  batteries 

Kir  INCLUDES 

•  Latest  Technology  Intersil  Mos  Chip  ti  7205 

•  32?68  MH/  Crystal  •  Variable  Trimmer  Cap 

•  2  mini  slide  &  3  MOM  PB  Switches 

•  3  pairs  (6  digits]  Double  Digit  LED  Displays 
P  C  BOARD  lor  above 


Hand  hdd  case  designed  tor  above 


UK 


Dual  Range  DIGITAL  Voltmeter  Kit 
0  to +.2  Volts  OC  $39,95  Complete    0  to  ±2  Volts  DC 


•  Features  latest  Technology  DVW  chip  set    •  Non  Critical  Cornp 

•  High  Noise  Rejection  *  Accuracy  to  within  001 
Contains  —  PC  Boards,  4  large  50  Fairchild  Readouts.  Display  Drivers,  Op 
Amps.  Inverter,  all  electronic  comp.  Switches.  Pots  Complete  Instructions 
and  Specs:  &  DVM  Chip  Set 

Requirements  Power  Suppry  w/*5V  *I5V  and    15V 


The  LS  LINE  of  TTL 

Low  Power.  High  Speed  Schottky.  Factory  Prime 


74LSO0  - 

29 

74LS27  -  .33 

74LS155  —  1 .10 

74LS02  - 

29 

74LS30  -  33 

74LS157  —  1.10 

74LSG4  - 

32 

74LS32  -  .35 

74LS160  -  150 

74LS08  - 

29 

74LS37  -  .35 

74LS1G2  -  1  50 

74LS10  - 

29 

74LS38  -  .35 

74LS163-  150 

74LS11- 

33 

74LS74  —  .50 

74LS17S-  150 

74LS20  - 

33 

74LS90  -  90 

74LS25S  -  1  25 

74LS21  - 

33 

74LS132-  90 

74LS367  -  90 

74LS22  - 

33 

74LS138-  90 
74LSJ39-  90 

74LS368  -  90 

Touch  Tone  Pad 

(not  a  kit) 

$11.95     complete 

■ 

Uses  Microsystems  Intl.  Tone  Generator  f*MH89115 

■ 

Generates  all  Tones 

i 

Wrth  Hook-Up  director 

i 

»  Includes  Cover  Plate  w/rnh 

extensions 

Metal  Utility  Cabinet 

5%  D  x  3  H  x  5%  L 

Archer  Cat.  #270-253 

om»  $3.00 

•  Steel  Cover  -  Aluminum  Panels 

■  Sturdy  2  piece  construction 

•  Louvered  lor  ventilation 

■  Removable  Rubber  Mlg.  feel 
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TOUCH  TONE  GENERATOR  BY 
MOSTfK.    MX5QB6N  prrfciVce*  the 
dual-tone  mjhr -frequency  telephone 
dialing  signal*  qa  used  in  TT  pho^ei 

and  ojjto  patches.     Uses  inexpensive 
crystal,  1  resistor  and  1  capoci'or, 
Barh  fonpi  ate  internally  mixed  Qftd 
buffered  io  a  ling  Jo  output    -  simple! 
Two  additional  output  switches  can 
control   rimers,  rrmni'Tiit'her,  nutc  'B- 
ceiver,   enable  audio  amD,  etc.     Uses 
our  Chameriet  keyboard.     Comet  in  14  pin  plostic  QIP, 

MK50B6N SB.*5...  Crystal  for  M*5086N St  ,90 

Spec*  for  MK50S6N   00c, 

Kit  af  part*  irscludrr^  etched  end  drilled  P,C-  board  and  one 

of  our  CHofwici  keyboard! ,.,*.. ..■*,,.»•...». ..SIR. 95 

MC144T2  UNIVERSAL  MODEM  CHI? 
MCI 44fJ  csfipoim  a  complete   fS^   -"adulator  and  de-wtod* 

j.o+or    co*-ir>sTik!s    wfttl    ;:t<?'s-    pud    USA    ;: Jfl    BPftpfll4 

fD-600  BPSl 
FEATURES: 

.On   chip   crystal   oscillator 
.Echo  suppressor  disable  Tone  generator 
*  Originate  and  answer  modes 
. Simplex,   half-duple* ,  and  full  duplex  operation 
.Or   chip  line   wave 
.Modem  *elf  test  mode 
.Selectable  data  rates    0-200 

0-300 
0-600 
.Single  supply 

VDD-4.75  to  15V0C  -   Ft  luffi* 

VDD-4,75  to  o  VDC  -  VI  suffl* 

TYPICAL  application: 

.Stand  alone  -  tow  speed  modem* 

.Built  -  in  lav  ipeed  modems 

.Remote  terminal*,  occouitic  couples* 

MC144r2Fl,..,„,. 128.9* 

MC144I2VL „, , 121.74 

6  pages  p!   data .,».*.. »#♦«»**  .60 


Crystal   for  The  above. .,,,, S4, 95 


MCI44U    BIT   RATE  GENERATOR, 
Single  chip  for  generating  selectable   frequencies  Far  equip- 
ment  in  data   cpmiTluni!  Cations   such   «   TTY,    printer!,    CRT  I 
or  microprocessor*.      Generate*   14  differs nt  standard     air 
rate*  which  or*  multiplied   under  externa*   control   To      IX, 
BX,    I6X  or  64X  initial  value.     Operates  from  single   *5 

volt   supply  *         MC- 1441  I  i  .........  .  ......  i  .....  ,    >lt,Vo 

4  pacjea  fl™  dMiifti**i*i»it*iiiititti«it*i«ttM«      *40 
Lryvol  lor  trie  obo*!< .....*....... ....... ■,*,*,    V , V _> 


DEMOTE  CONTROL  TRANSMITTER.     1*0*4:2?  ii  a  22 
channel  vltro-sonic  remote  control  tronynirter   l,C,      CMOS 
uses   little  power  ojnd   only   a  fiew   external   passive   compon- 
ents.  Application*  include  TV  receivers,   security  controls, 
toys,    industrial    controls  and  locki.    16  pin  DIP  plastic  pkg, 
MCI 4422P. ........  + .,   with  spec**, ....... , ,  ,  JTI. 10 


PRECISION   REFERENCE  AMP 

LH007Q-IH  provides  a  precise   10.0  volt*   for  me  in  BCP  A 
to   D   Converter!  or   mefftr    calibrators*    Typical    initial   accuracy 
it  .3%  O   .03V)  .  Comei  in  TO-5  can, 

LH0G7O-IH. ........ ., ......with  specs, , $5.35 

SUPER  ACCURATE  VERSION 

LH0070-JH  hat  ^0.05^  mm  error  at  25°  C  -Apec    5*0,55 


SOLID  STATE  RELAY. 

Teledyne  t/H  6OU1O10OO  h  s  heary  duty  wild  iter* 

relay  module  operat  irsg   up  to  10A  of   up  to  250VDC  . 

All  brand  n«*  modules  f  \    Srill  tn  srfglnai  Factory  package. 


...... 


3  DECADE  (BCD)  COUNTER  CHIP 
MCI 4553&CP  conif&t*  af  3  ne^a^ve  edge  triggered 
tynchranoui  count ers>   3  quad  lotchei  and  leff  icon 
multiplexed   r   TTL  compatible  oupputi, 

Mt  I  4jjJB-tr  .  !<■■■ xiMMttiii^tMii  S&.  72 

Spec  sheeti .  ..#............ .,.,.,...*$.  60 


c 
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HIGH  POWER  TRIAC,  ^^.-  •*t" 
Stjd  mouftf  iriec  mode  br  FCC.  20QV.  25*.  Pvi  * 
O2025D  'i  oerFec*  tot  ligfirircj.  motor  canrtpl.  beote> 
conrroi,  iolfd  itot*  rel*yi#  etc.     O?02*0 S5.50 


MINIATURE  5C«,     MCtI06-4  tt  =  ?00V,   4A  SCR  in  the 
tfny  flat  po««r  pocli.   Only   .27"   pride  X   .13*   rhitk  77* 
02  cose).     9uy  thli  one  at  OEM  quantify  pricei!  1 1 1 
MCR104-4. #75c,      10/56.00 


LM1389  TV  VIDEO  MODULATOR 

The  LM1B89  is  denned  to  Interface  eua>a,    color  difference , 
and  luninonce  tignolt  to  the  ontenna  terminotj  oi  o  TV  re- 
ceiver.    It  corttiiH  of  o  sound*  tubcorrier  oicillotor,   chroma 
subcxerier  Otcifletor,    auadrctu*«   chronq   moduloton,    and    R.F 
ascillotan  and  modulators  far  two  Ipw-VHf  chanrseli. 
The  LMI6B9  allowi  v)dea  infon*^tiafi  From  VTR'a,  aomei, 
tet*  equipment t    or  timilar  jourcei  1o  b*  diiplayed   on   blocl^ 
and  white  or  color  TV  receiveti. 
LM1BB?   *ith    16   pagoj  of  data   %9,95t      data   anlyj,    SL00 


DATA  BOOKS  IV  NATIONAL  SEMICONDUCTOR 

-   '->^±*      &*«N  *Tl,    OtU    M-para,   cc.    .....    S3.  ^5 

L'NEAR,      Coven  amplifltrj^   pre-ampir   op^ampA,    ..    S3. 95 
LINEAR  APPLICATIONS,     Paieni  of  application  r0!m  0nd 
technical   brief*  eoveiing  the  use  of  apnamps,    regufaton, 

phoie   locked   loops  and  audio  ompi. , ,, .  Vol    1 53,25 

CMOS     Got**,    Flip   Flop*,    regiiterii    funcrfonal  blacks   S3 
VOLTAGE  fiEGULATORS.     A  musf   Far  anyone  making  a 
pcwtr  supply.    Complere   fheary    including    t rornform en^ 

'Iten,   liecf  sinks,    reguleiOf5H    ere „    $3.00 

MEMORY,      Information    On   MOS  and   Bipolar   memories: 

RAMS,    ROMS,   PROMS  and  decoder*  Woden S3. 95 

INTERFACE.     Covert  peripheral  &i*wn.    level  tramMon, 
line  tfVF.a,     ti;e     -.v    memory  and  clock  driers,  seme  wpi| 

^iplay  driver  and  OOtO-CPupler* S3.9S 

'Ovts>de  U.S.,   odd  parage  for  I.Sfcti 

SPECIAL  ftJNCIlQNS  DATA  IOOp:    contoin*  aeta^ed 
informoHpn  for  ipeci lying  and  applyTng  ^•CkiI  amplifier!, 
buffers.,   dact  driven,   una  log  s*  itches  and  D/A^A/D 
converter  products. p 53^^ 

AUOIQ   HANQ6QQK      contalni  detailed  diicussiont, 

jnc|^dir>g   cn"-fj!ete  design  particulars,    covorinQ  many 
areas  at  audio  with  real  world  deiign  eKomplek S3. 25 


MM55)06  PLL  FREQUENCY  SYNTHESISER 
IS  pin  DIP  package  IC  contain*  phase   locked   Loop  circuits 
uieful   Far  frequency  synthesiser  application,   especially    those  | 
in    a*    near    The   CB  band.      Slrigle  supply-  -operation;    CMOS 
technology,    binary   chonnel    select,    prggrarrfhabie   divider, 
MM55T06N S9.00.        Speci 40c 

MOTOR  SPEED  CONTROL  SYSTEM. 
u*739J   monalirtiic  l.C.   p«videi  ail   functional  blocks 
required  fo*  orecii*on  doted  loop  eieJor  speed  cxprtrrol. 
Ute  tor  1%  control  occurocy  on  tope   dechj.    Industrial 
controls,    mn.  i...S4.95.. Specs      .60 


OOPSI!"-We>e  going  *o  hove  ii«   more  minutet 
of  winter  in  Glendoie  -  but  don't  let  those  prajects 
oer  grounJed  and  hog  /our  time  and  money.   Let 
us.  help  brighten   y/Su*   doy   with  quality    parts   from 

T»-T£* 

CMOS  UART 

IM6402CPI  is  a  CMOS  UART  for  Interfoclng  CPUs  to  serial 
dato  channel.      Only    I  OmW  power.    Opetotes  hom  4  to  11V 
and  up  to  200K  lAUDCI     Com«  tn  40  pin  DIP  package^ 
Data  word  length  of  5,   6#   7,   or  fi  hit  with  even  or  odd 
parllyv   or  Pnr>'/  check  can  be  inhibited.      Hereks  the  woy 
to  ipeed  up  your  terminal  and  reduce  the  power  require- 
ments.        IM6402CPL     w/spec*. . . .  5  1 1 .55     Spec*  only,,   6Qc 

INCANDESCENT  LIGHT  DELAY 

Small   module   designed   to  fit   directly   behind   your  woil 
twitch -plate.      Turn  twtich  off  and  "LrTE^OFf  keeps 
light  at    half  power   far    1 5  second*  before   turning  off, 
allowing  you  to  get  from  where  you  are  to  where  you 
ain't  with  aet  breaking   a   leg.      Up  to  SOOvV ! ! 
tiT£-OFF  Model    100  *  "instruct iom,,,. S2. 1 5 


MIDGET  PUSH  iUTION  SWITCH  (CHiAPt 

Flat  shaped  plait! c  body   push  button  DPST-NO  eavnentpry 

peftch.      |/4     bushing  mount.     Body  only   1/4-X1/2-  X 

long.       CPtV0?0JP .,..3  SUOO,   10/S3.0O 


iiw 


Ve^ 


L1PLIT 

COMBINATION  LENS  AND 

MOUNTING  DEVICE   FOR 

T  1*4   LID 


REQUIRES 

NO  TOOLS 


SNAP  CUP  LITE 


;  INSERT  ISO 

miUHf  IN  TRANSPARENT  RED  GREEN  .  AMBtl    CLEAR  t  YELLOW 
CLIPLITE 

Combinotton  lent  and  mounting  device    for  T  1-3/4  LED, 
The  CLIPLITE  combinei  th«  benefits  of  the  present   LED 
display  panel  mounting  methods  and  eliminates  ttseir  oef- 
idencies.  Requires  no  special   tools  and  IrntoH*  in  6  **condt 
in   .250*  hale.      Simple  two-step  installation.     Just  snap 
CLlPUTE,   Jmart  LfD.     Available  in  transparent  i*d,  geeen, 
amber,    cJeor  and  yellow.      Specify  color*,*   any  bum, 

Vil.00,     I0/SI.90,   21VS3.50,  50/17,50,   10tVSl3.5O 


NEW  NATIONAL  BOO* LINEAR  APfLl CATIONS  VOL  )l 

Take*  up  where  Vol  I  left  you— All  the  latest  linear  devices. 
Along  with  Vol  I  you  hove  a  great  source  of  application 
dato  Ori  the  most  widely  used  device*  a*  **ll   as  new  Types 
I  u  it  appear  Ing , , ..,.,.,, ► .  S3 , 2-r 


iNTRODUaiON  TO  MICRO  COMPUTERS 

New  book  from  OSBORNE. 

The  first  edition  of  this  classic  was  a  huge  *y£c«**i    Nawr 

due  to  the  growth  of  Information  on  the  subject  Osborne  has 

expended  the  work  Into  2  volume*.    Vol  I  coven  basic 

concept*,,  Vol  IT  discusee*  root  world  micro  computers. 

IMC-002Vol  >.,.,.,.,....,   ..... ...SS.00 


'NOTHER  Nf/r  BOOK  FROM  OSBORNE. 
tOBO  PROGRAMMING  FOR  LOGfC  DBJGN-  explain* 
haw  an  assembly  language  program    wUhin  a  microcomputer 
System  con  replace  comblnatorlol  logic  1 1         for  logic  de- 
signer*, programmers  or  anyone  who  ■)  interested  In  real  and 
powerful  application*  of  the  ubiquitous  5080, 
PLD-4001. SS.QQ 


tRi  tek.  inc 

6? 22  TlOGth    13DO  AVenU€, 

qicrtOaie.  a  m  zona  stooi 

phont  oOQ  -  on -0040 


We   pay    lurfoce   ihipplng    on    all    orderi    aver    SIO    U$,     51 5    fofeign    in   US    funds, 
Pleaie   add  extra    for  first  class  or  oir  moil.    Excess  will  be  refunded.   Orders 
under   SlO^    odd   St   hondllng.    Please  odd  50e  insuiance.    Master  charge  and 
Bank   America  card*  welcome,   f|20  rnTnirmenL  Telephone  orders  may  be  placed 
1 0AM  to  5  30PM  doily,  Man  thru  fri.     Call  602-931^4528,  Check  reader 
teeelet  cord  or  send  stamp  for  our  latest  flyers  packed  with  new  and  surplus 
electronic   comoonen«s_ 
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Multi-Scale  Dial 
10039      $12,30 


HITEHOUSE&CO. 

17  Newbury  Drive,  Amherst,  N.H.  03031 

JAMES  MILLEN  MFG.  CO., 

INC. 


MiUen  Description  Price 

1O0O5B  1-5/8"  180  deg,  CW  Si. 60 

1O007B  1-5/8"  2S0  deg    CW  1.75 

10008  3  ft"       180  deg,  CW  4,75 

10009  2  3/4"  180  deg.  CW  2,95 


51000  H 

51001  — 


IGH  VOLTAG 
Single  Wafer 
13  RV.  D.C    r 

20  Amperes 


E  R-F  SWITCHES 

1  pole,  2  to  6  positions 
lashover  $21. 20 


No.  10039  Small  panel  dial  only  4"  x 
3  9/32'*.  7^;1  ratio.  Scale  is  printed 
on  vinylite  and  Is  easily  removable 
for  inking  without  disassembling  the 
dial.  The  10039  dial  mounts  easily  on 
the  front  of  panel  with  two  Ho.  6-32 
screws.  Scale  reads  left  to  right.  The 
knob  is  a  standard  Milieu  No.  10018 
knob.  Finish  of  bezel  is  black 
Ebonol.  The  bcv.el  has  blanks  for 
mounting  two  extra  controls  which 
may  be  brought  out  through  the  dial 
face,  The  holes  are  to  be  drilled  by 
the  customer.  The  pointer  is  a  deep 
non-par  a  lax  type. 


The  No.  10031  Dial  is  a 
rugged  turns  counter  dial.  U 
has  a  0-99  turn  digital  readout 
plus  a  vernier  scale  calibrated 
0  100.  The  design  includes  a 
built  in  dial  lock.  As  shown 
below,  the  output  coupling  is 
a  hub  for  V  diameter  shaft. 
The    crank    handle  drives   any 


muditurn  device  directly.  This 
new  small  sue  dial  is  designed 
to  drive  vacuum  variable 
capacitors,  rotary  tunable 
inductors,  multi-turn  potenti- 
ometers, permeability  tuned 
inductors  and  other  multi-turn 
devices, 

10031  COUNTER  DIAL  $25,50 


Milken 
34100 
34101 
34102 
34103 
34104 
34105 
34107 
34108 
341  54 
34156 


Ind 
2.S 


mH 


2. 

2 

2 


5 
5 

5 


2,5 
1.0 


1 
1 


0 

0 


1*0 
2.5 


Curr. 

Price 

2  50  ma 

SI. 50 

250 

1.40 

250 

1.40 

250 

1  40 

250 

1.40 

300 

1.55 

300 

1,40 

300 

1,40 

600 

4.30 

500 

5.30 

Millen 
39001 
39002 
39003 
39004 
39005 
39006 
39016 


Mat*l 

Ceramic 

Ceramic 

Brass 

Brass 

Brass 

Ceramic 

Cycotac 


VARIABLE 


OTHER  MILLEN  ITEMS 

AQ19  S090  31001 

J30QTO  1,30  31011 

J300-25  1.30  32101 

J300-33  1,30  33004 

J300-68  1,30  33087 

J  300-1 00  1.30  33302 

J3Q0  300  1.30  34301 

J 300  500  1.50  36001 

J30G-1000  1.50  36002 

J  300  2500  ISO  37001 

J301-22  1  55  37001 

J302  10  3.30  37304 

J3O2-5O0  3.30  37305 

J302-1000  3.30  37501 

J302-1 0,000  3.90  39016 

J303-1D  5.05  39032 

10035  19.00  40305 

10050  175  41305 

10065  2.10  45004 

16250  4325  45005 

16520A  24.75  69046 

25035-E  10,10  69048 


E 
B 
1 


Blk. 

Red 


A 
B 


0.60 
0.45 
1.00 
1.55 
1  .45 
0.75 
1.55 
0.75 
0.80 
1.80 
1.80 
3,35 
3.75 
1.80 
1  85 
2.60 
1.55 
1.90 
1.20 
1.20 
2,15 
3.85 


CAPACITORS  Max 

Model  pf 

16250  255 

10520  203 

16520A  200 

19140  148 

19335  339 

26100RM  100 

26140RM  140 


Min 

Pf 
20 

40 

37 

9 

14 

6 

9 


Spacing 
.077" 
.171 
.077 
022 
.022 
.015 
.015 


Sections 
2 
1 
1 
1 
1 
2 
2 


Length 

1-5/16" 

13/16" 

3/4" 

3/4" 

1-5/16" 

7/8" 

9/16" 


Price 
$43.25 
35.30 
24,75 

12.00 
14.90 
10.20 
12.00 


Voltage 

4000 

3000 

None 

None 

None 

3000 

4400 


Price 
S1.55 
1.55 
1,00 
135 
1.55 
1.55 
1.S5 


JAMES  MILLEN  /%  MFC    CO.,  INC 


CRYSTAL  SOCKETS 


Add  $2.00  Per  Order  Shipping. 
Send  First  Class  Stamp  For  Flyer. 


Millen 
33002 
33102 
33202 
33302 


Size 

75"x.12B" 
487X.095 
.50    x.1  25 
,487  *.  050 


Price 
$0.80 
.85 

.65 


34300  SERIES 
Net  Price 
Miilen 
34300  2.5 
343002.7 
34300-1  0 
34300-25 
34300  50 
34300  68 
34300-100 
34300500 
34300  1  000 
34300  2500 


INDUCTORS 
$1.05 
Inductance  (uH) 
2,5uH 
2.7 
10. 
25 
50 
68 
100 
500 
1000 
2500 
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6  Digit  LED  Clock  Kit  - 12/24  hr. 


QTY.12 
ia.     OR  MORE 


95     OTY. 
ea.    6-11 


95    ,QTY 
ea-    1-5 


KIT  INCLUDES 

•  INSTRUCTIONS 

•  QUALITY  COMPONENTS 
#50  or 60  Hz  OPERATION 

•  12  or  24  HR  OPERATION 


Ia'rge  .4"  DIGITS! 


KIT  OR 

IASSEMBLED 


6- LED  Readouts*  FN  D- 369  Red,  com.  cath 

1-MM5314  Clock  Chip  (24  p.n 

13-  Transistors 

3-Swiiches 

6-  CauacitQis  O  R  D  E  R  K  IT  #850-4 

l-nSSSm  A"  INCREDIBLE  VALUE! 

24- Moles  pins  (or  IC  socket 

"Kit  #850-4  will  furnish  a  complete  set  of  clock  components  as  listed. 
The  only  additional  items  required  area  7-12  VAC  transformer,  a  circuit 
board  and  a  cabinet,  if  desired." 

Primed  Circuit  Board  for  kit  ft  850-4  {etched  &  drilled  fiberglass! ,*2.95! 

iMini-Brite  Bed  LEDrs  (for  colon  in  clock  display!  pkg.  of  5 „.»...,*,*.*.*,*..*.*„   1  00 

Molded  Plug  Transformer  1 15. 10  VAC  I  with  cord) .♦ - 2-50 

I  NOTE:  Entire  Clock  may  be  assembled  on  one  PC  Board  or  Board  may  be  cut  to  remote  display- 
Kir  #SS0  4  will  fit  Plexioias  Cabinet  II. 


6  Digit-LED  Clock-Calendar-Alarm  Kit 


This  is  a  complete,  top  of  the  line,  Kit  tor  the  person  that  wants  the 
best.  Some  of  the  many  features  and  options  are:  12/24  time, 
28-30*31  day  calendar,  alternates  time  (8  sec)  and  date  (2  sec}  or  can 
display  time  only  and  date  on  demand,  24  hr  alarm  -  10  minute 
snooze,  alarm  set  indicator,  50/60  HZ.  line  operation  or  use  with  Xtal 
time  base  (#TS-1)t  built  in  OSC  for  battery  back-up  /  AC  failure,  Aux. 
timer,  CHOICE  OF  DIGITS. 

Kit  #7001 B           6  -  .4"  Digits                                    $39.95 
KH  #7001C           4  -  .6"  Digits  &  2-."  [Seconds]    $42.95 
Kit  #7001 X            6  -  .6"  Digits                                     S45.95 
Kits  are  complete  (less  cabinet)  including  PC  boards,  power  supply. 
IC     socket.  9  switches,  16  transistors  and  all  parts  required  for  above 
features  and  options  [AM  #7001  Kits  Will  Fit  Cabinet  I] 


MOBILE  LED  CLOCK 

120R  24-HOUR  OPERATION 
12  VOLT  AC  or  DC  POWERED  FOR  FIXED 
OR  MOBILE  OPERATION. 

SIX  LARGE   .4"  DIGITS! 


MODEL 
2001 


Approx.  Size: 
1%"Hx4"Wx4%"D 


PRINTED  CIRCUIT  BOARDSfor  CT7001  Kits  sold 
separately  with  assembly  info.  PC  Boards  are  drilled 
Fiberglass,  solder  plated  and  screened  with  component 
layout.  Specify  for  #7001 B  or  I7001C  ISet  of  2)  $7.96 


ACCURATE  TIME 

*I7H  ADJUSTAflLt 

XTAL  TIME  BASE 

flATTERY  BACK  UP 
FOR  POWEf*  FAILURE 
Qfl    THANSPOMrrNG 
FROM  HOUSE   ro  CAR   ETC 

.    «  JUMfiO         4"  BCO  LED  S  8EH1N0  RED  F1LTIH  LENS  WITH  CM«QMf  RlM 
i  $ET  TIME  FROM  f  BONT  VIA  HIPOEW  SWTTCMi*  *  12/»  Hf   TIME  r-ORMAT 

•  STVLtSK  CHARCOAL  GRAV  CASE  OF  MOLDED  HIGH  TEMP    PLASTIC 

•  Bfl  I  DOE  POWIH  INPUT  ClflCUfTflY   -   TWO  WIRE  «G  POLARITY  HOOK  UP 

•  OPTIONAL  CONNECTION  TO  PLANK  DISPLAY  (Uf*  Whin  ***  Off  in  C#r   Elc  \ 

•  TOP  QUALITY  PC  BOARDS  ft  COMPONENTS       EXCELLENT  INSTRUCTIONS 
■    MOUNTING  BRACKET  INCLUDED 

S& m  291?     J-.  $27?-        •»■£ $2«" 


it*M  yj    Batten  i 


\  A 


ASSEMBLED  UNITS      WMEO  tt  TESTED 


$33?; 


io« 


937 


§    ^1H"*W   Urn* 

4.itl  tnt  Qiy 


CPU 


^VN^i.  $19.95  ea. 

NS8080AD 


Micro  Processor  Chip 
Prime  National   LSI 


40  Pin  socket 

$.50  with  each  8080 A! 


450ns   MEMORY 

Fairchiiri  1K  Ram 

tow,  tow,  low  power, 

2102L1PC      S1*95ea. 
25  99  S1J75  ea. 

1CMM99  $1,60  ea. 

200  or  more  $1*45  ea. 


j^1  JUMBO  RED  LED's  12/$  1.00  50/$3.95 


JUMBO  DiGIT  CLOCK  KIT 

A  comptete  Kit  (less  Cabinet*  featuring,    six   ,5"  digits, 
MM5314IC  12/24  Hr.  time,  50/60  HZ„  Plug  Transformer, 
Line  Card,  Switches,  and  all  Parts. 
[Ideal  Fit  in  Cabinet  II]  *1  9&5     2/*38, 


K  ii  §5314-5. 


■  ■■■>■■  *  *  *  ' 


ea 


JUMBO  DIGIT  CONVERSION  KIT 


Concert    small   digit    LED    clock    lo    large      V     displays  Kj| 
iricludtf  6--5"  LCD's, Muhiplex  PC  Board  h  easy  hook-up  info. 

K  it  a  J  D- ICC  For  common  Cat  hod*  IfliS 

Kil#JD»lCA  Forcommon  Anode  9U 


2/*19. 


SEE  THE  WORKS  Clock  Kit 
C  l  ear  Pi*x  igtas  Stand 


>6B<g  4   digits 
[#i2or  2a  hr  lime 
•3  set  s w i tches (back i 
•  Plug  transformer 
•all  par  I  s  i  nc  I  udeti 

PlftKlQtaSiS 

Pfe-cut  A  drilled 
S«ze.6"M.«V>MW,3"D 


53MSDH 


_* 


*  **-  ■ 


ASUPERlOOKING 
CLOCK* 

•23"   2/*45. 


Kil*850-4CP 


ea 


Fairchild  Super  Digit 
ID  359 

4"  Our    Ht. 
7  trpwrt  L£D 
RED  Com    Gilfc 

Dirrtt  pi" 
rtplicrrntfli  for 

papular  MJD-70 

95/  ea,  I0/S8.5D 
1OO.S79.0D 


3    7-SEG  LED 

VM  COMMON  CATHODE 

HT.DECPT.PREA 

4 "  RHDP  S    95 

S*  RHDP  SI  35 

.6"   LHDP  SI .95 

.6"  NOP  $1  9S 

.6"   NOP  SI  95 


COLOR 

FND-359   RED 
FN  D -503 
DL  750 

IXAN-654 
XAN-664 


RED 
RED 
GREEN 
RED 


COMMON  ANODE 


DL-747      RED 
IMAN-72     R£D 

XAN-B1      YELLOW 
XAN-351   GREEN 
XAN-361   RED 
X AN -362  RED 
XAN-662  RED 
XAN-692  RED 


,6*'  LHDP     SI, 95 

3"  LHDP     $1.25 

,3"  RHDP 

.3"  RHDP 

,3"  RHDP 

.3"  LHDP 

.6"  NDP 


.6"  NOP 


$1.75 
$1  50 
$1.50 
$1,50 
$195 
$1.95 


SET  OF  6       FN0  359 
WITH  MULTIPLEX 
PCBOARDS6  95 

25  AMP  BHIDGt 

3/S5.00 

tOOPtV 


SCHOTTKV 
TTL 

7*S0t  40 

USD*  » 

74SQ6  GQ 

74  S09  56 

74SI0  40 

74S2D  SO 

74S22  4B 

74540  .45 

74550  46 

74  SSI  56 

745SC  86 

74SS*  56 

74S74  Q& 

MS75  I  n 

74S78  I  » 

?4S36  95 

745107  96 

74S112  96 

745  HI3  140 

MSTU  96 

74SJ33  7S 

74ST34  76 

74St3B  T  7% 

74S1»  160 

745161  1  96 

74S1S3  T96 

745156  1  95 
74S166  1  95 

745157  1  90 
745168  2  50 

74sm  ^5o 

74S176  ?5fl 

74S191  2% 

74S182  1  96 

74S2S1  275 


OTL 
930  t  09 

937  08 

LED  DRIVERS 

7447  »  96 

744t  95 

75491  «6 

75492  05 

VOLTAGE 
REGULATORS 

LM309H  rOS    *    » 
LM309K  TO  J      »8 


7905 
TBI? 
7815 
7B1& 

78L15 


AB  1» 

0  3  ^» 

AB  1  25 

0.5  .76 

LM340T  IB  TAB  l^& 
LM34(JT-:»4TAB  \M 

7834         TO-3         1 5S 
723  D^P  75 

723  TQ-S  W 

DIGITAL 
CLOCK  lCha 

MM5312  *  496 

MM  63)4  395 

MM  6376  AB  3  95 

CT-7001  7  96 

CT  7002  13  96 

S03W  396 

MM  6389  2  60 

XTAL 
3  679546  WH7_  •   1  96 


PRESCALE 


HC90OC 


11595 

9J6 


DIODES 


(IS  4002  1A  100  PI  V     »2/»100 

IN4006  tA,*»FIV    n/noo 

IN  4007  1AJ00OPFV    10/1100 

flECTIFien  2  5A.  1000  PIV    4/41  00 

IN 914  SIL.  SIGNAL    20/13,00 

IN4148       I1NH14  EquivJ20/*1  00 
DVAC  28^  411  00 

PLUG  TRANSFORMERS 
l?VACBttSOMA  $7.50 

1?VAC*t  5O0MA  |JB0 

7  VAC  m  I.75VA 

LINEAR 

555    TIMER 

566    O UAL  TIMER 

5^    PLL 

§£6    fUMCTlONGEN 

587    TOftlt  DECODER 

IC  SOCKETS 


S080A 
I  TO? 
5203 


COMPUTER 
CPU 
§  Prom 
€  Pioin 


2)0?LlPC 


IK  Hun. 


EXAR 

XR2S56  *  ITS 

XR2567  I   196 

TRANSISTORS 

2N7772  TO  18  5  "51  00 

2NJ&64  T05  ?'51  00 

7N2>12  T0  9tt  3IS1JO0 

7N3415  TO^?  b.'STOO 

^N37M  T092  B/91.00 

2N44O0  TO  92  5/S1  0(1 

2N412S  TO  92  5/$1  00 

2N4249  TOW  B'Sl  OO 

2N4437  TO  93  5  SI  DQ 

2N6Q27  PL/T  1  OtJ 

21*6*67  MjFfi  2-51  M 

SWITCHES 

ROCKER  SPOT  6/11 

MINI  SLIDE  SPOT  S/41. 

REGSLIDEDPOT  6/*1 

PUSH  BUTTON  N.0,3/*l, 

MINI  TOGGLE  SPOT  1130 

MINI  TOGGLE  DPOT  1  50 

TRANSISTOR   SOCKET 
TO-S/1B  GOLD  PINS 

5  41  00 

NYLON  WIRE  TIES 

6    TIE  -WRAP     100/9196 
4    nt  WRAP    100/*  1  75 

MOLEX  PINS 


OP  AMPS 
3/1100 
301  TO  5 
709  CKP 

709  ro  S 
741  &IP 
741    M  D?P 
741    TO-5 

747  DIP 

748  1)11' 

DISCRETE 
LED* 

JUMBO  RED 

12*1  00 

60*3  95 

100/*?50 

PC   TRIM 
POTS 

25*     61100 
4.7K    6*100 

&PCCTRQL 
TM  10  TURN 

Ma 

4/13  00 


HEELOFtOOO  *  8.60 
STRIPQM00        125 

MISC.   PRIME  iC't 

FAIRCHILD  S*1*    I741S1I 
75434 DUAL  CORE  SENSE  AMP 
MM  5Q2H  TO  5  SHIf  J  REG 


t    96 


TELEPHONE  FORMA! 
KEYBOARD 

S¥  Chomencs 

5/3S'1 
thick 


$4.95 

6/*28. 


60  HZ. 

XTAL  TIME  BASE  Kl 


Will  enable  Digital  Clock  or 
Oock-CaL   Kirs  to   operate 

,roI"J™S£^?iMMSJ69   oranV  LED  Digital 

and  3.58MHZ.  XTAL,  Req. 
5  I&VDC/2  5  MA,  1"jc2"PC 
Board.  Easy  3  wire  hookup 
Accuracy:    +  -  2  PPM 


*TB-1  [adjustable) 
Complete  kit  S4.95ea 
Wired  &CaT    S9.95ea 


PLEXIGLAS  CABINETS 


Black,  White  or  Clear  Cover 

Great  tor Ctwcus.  «»«»n»i^»  i 

^s~~~~~—~  CABINET  I 
^^*T,/CABINET  II 

$6.50  ea.    2/M  2.  ?^^ZE/    W  ».  5"  «.  *"  D 


project.  Clear-Red 
Chassis  serves  as 
Bezel  to  increase 
contrast  of  digital 
displays 


B%"  D 


fW 


Visit  Out  Store  I  y'x&'xUB"  RED  OR  GREY 

at  823  S.  21st,  Avenue,   Hollywood,  n      IpLEXIGLAS  FOR   DIGITAL  BEZELS 


AMH 


ea 


£ Qtm  tnempeftitv*  MOLEX 

Socktn  p|  MS 

100forS1  25 

ReelonOOO    SB  50 


3 


I 


BOX  219*  HOLLYWOOO(  FLA,  33022  •  (305)  921  2056 


nusse*  c  ftir^r 


iMllMFRiDiJID 


ORDER  «¥  PHONE  OR  MAIL 
COO  ORDERS  WELCOME 
{$1.00  CHOI 
Order*  under  *15    Add  fi.00 

HandllnQ 

Fla.  Rat,  Please  Add  4% 

Sal  as  Tex. 
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159 


EDITORIAL 


propagation 


by 

J.  H.  Nelson 


from  page  SB 

came  out  to  an  average  of  $2032  per 
.  .  ..  about  what  your  shopping  list 
will  indicate.  If  that  seems  like  a  lot  of 
money  to  you,  thon  it  is  probably 
time  tor  you  to  think  seriously  in 
terms  of  making  your  hobby  pay  off 
. .  .  perhaps  by  writing  articles  for  one 
of  the  ham  magazines,  Ahem. 

Sy  way  of  throwing  some  further 
rocks  In  your  path,  I  think  you 
probably  should  not  know  thai  most 
of  the  fellows  with  going  computer 
systems  are  planning  to  spend  a  bit 
more  on  them  this  coming  year,  Hold 
tight  .  .  .  the  estimate  of  planned 
spending  is  also  right  around  S2000,  I 
suspect  thai  those  with  running  sys- 
tems are  now  convinced  that  they 
really  want  to  have  a  floppy  disk  to  go 
with  their  machme  ,  .  .  or  perhaps  a 
dual  floppy.  If  you  do  decide  to  go 
the  floppy  route,  be  sure  to  check  on 
the   programs  available  the  disk 

and  disk  controller  are  the  easy  part: 
you  still  need  a  good  disk  operating 
system  (DOS)  and  without  it  you  are 
again  up  aforesaid  creek  I  know 
where  you  can  buy  a  mu it i megabyte 


disk  system,  complete  with  an  Allair 
compatible  control  I  er,  for  a  few 
hundred  dollars.  All  you  have  to  do  is 
write  your  own  DOS  ...  I  forget  how 
many  man  years  IBM  spent  on  a  DOS 
recently. 

We'll  be  having  more  and  more  bam 
oriented  operating  systems  in  73.  If 
you've  worked  up  any,  please  send 
them  in  for  all  of  US  to  enjoy.  You'll 
have  to  read  KB  for  most  of  the 
non  ham  programs  .  .  .  and  we'll  have 
a  lot  of  them. 

While  the  above  probably  has  not 
galvanized  you  into  anything  but  in 
action,  I  did  think  I  should  level 
with  you  as  to  the  honest  state  of  the 
field  of  microcomputers.  On  the  posi- 
tive side.  I'm  in  touch  with  thousands 
of  computer  hobbyists  and  they  are 
having  the  time  of  their  lives.  A 
surprising  percentage  of  them  are 
hams  and  you  can  bet  they  will  be 
doing  a  lot  of  ham  stuff  via  micro- 
processor. Sit  tight  if  you  want,  but 
you  are  missing  out  on  fun.  These  are 
days  that  will  never  come  again  and 
those  who  are  there  will  never  regret 
it. 


Corrections 


A  correction  for  my  article  "Super 
probe/'  in  the  Holiday  issue,  on  page 
92  and  93.  Resistor  R9  is  shown 
incorrectly  installed  from  pin  3  of  IC2 
to  ground,  and  should  be  moved  to 
the  other  side  of  the  capacitor  C3r  or 
from  ptn  5  of  IC2  to  ground.  If  wired 
as  shown,  the  symptom  will  be  that 
the  pulse  LEO  will  remain  lit  at  all 
times. 

C.  W.  Andreasen  WA6JMM 
Van  NuysCA 

In  "Mobile  Smokey  Detector" 
(Holiday  73,  page  32).  it  was  stated 
that  since  power  levels  are  below  100 
mW4  it  might  not  be  necessary  to  have 
a  ham  license  to  operate  in  the  10.5 
GHz  band.  This  was  incorrect.  The 
band  requires  a  license  for  any  power. 

The  CT7001  IC  described  In 
December's  "CT7001  Clock  buster"  is 
no  longer  available  from  CaJ-Tex 
Semiconductor.  FairchilrJ  Serra  con- 
ductor is  manufacturing  the  IG  under 
the  designation  F  CM 7001,  They  are 
available  from  James  Electronics, 
1021  Howard  Avenue  t  San  Cartas  CA 
94070  for  S7.00, 

Our  apologies  for  failing  to  mention 
that  the  author  of  "A  60  Foot  Anten- 
na on  a  20  Foot  Lot"  (Holiday  Issue. 
1976,  p.  138}  was  Norman  Rossignol 
WB60PR,  The  editors  extend  their 
apologies  for  the  error.  The  article 
first  appeared  in  World  Radio  News. 
J  muary,  1976, 


Please  be  kind  enough  to  publish 
the  following  correction  and  addition 
to  my  February,  1976,  article  "Put 
Your  SB- 10  on  160m/' 

Because  of  the  inexactness  of  the 
method  of  extrapolation  I  used,  the 
value  of  the  phase  shift  capacitors  that 
I  stated  to  be  1240  pF  should  be 
corrected  to  1744  pF.  Since  50  Ohm 
phase  shift  resistors  are  used  to 
produce  45  f  45  ■  90  degrees  shift  the 
following  formulas  may  be  used  to 
calculate  the  phase  shift  capacitors: 

Xc  »  50  Ohms 
1 

1 


I&28H  1.825)  (106)  C 


CPF   -   Cp  (T012) 
(II  (1012) 


16.28)  (1.825)  HOB*  (50) 
=  1744  pF 

The  use  of  1744  pF  capacitors  will 
result  in  maximum  SB  suppression  in 
the  SB- 10.  In  addition,  one  should 
add  a  50  pF  capacitor  is  parallel  with 
the  output  connector  on  the  unit  to 
resonate  the  SB  10  output  as  a  pi 
network.  As  Leeds  Radio  Co,  no 
longer  supplies  these  capacitors,  they 
may  now  be  obtained  from  Cap  Elec- 
tronics, 134  Duane  Sl,  New  York  NY 
10013. 

Arthur  Eckman  VYA2ECI 
New  York  NY 
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YEARS  AHEAD 


WITH  YAESU 


'AESl 


YAESU'S  NEW  FT221  -  ENTIRE  2  MTR  BAND! 


FM-AM-USB-LSB-CW 


PHASE  LOCK  LOOP! 


i 


No  crystals  needed! 

Phase  lock  loop  circuit!     

3-way  metering,  discriminator 
aero  center! 

Repeater  offset  —  up,  down, 
(standard  or  special) ! 


Broadbanded  — no  transmitter  tuning!     20  watts  input  —  FM  and  CW! 


Full  band  coverage  — 
144*148  MHz! 

1kHz  dial  accuracy! 


Pulse  noise  blanker! 


AC-DC  power  supplies 
built-in! 


Crystal  calibrator! 


FM-AM-USB-LSB-CW! 


AM 


■  mm   * 


Ciarifier  offset  tuning! 


No-mar  feet! 


.'*■ 


,fT221 


i-  i 


m 


M  . 


U  .- 


ILtk^ 


Auto-patch  input! 

0.5  microvolt  receiver 
sensitivity! 


24  watts  SSB  PEP  input!         PTT  or  VOX  operation! 


See  your  Yaesu  Dealer  or  write: 

YAESU  ELECTRONICS  CORPORATION 
15954  Downey  Ave.,  PO.  Box  498 

Paramount,  CA  90723  •  (213)  633*4007 

YAESU  ELECTRONICS  CORPORATION 

Eastern  Service  Center,  613  Rectna  Terrace 
Cincinnati.  Ohto  45215  •  (513)  772-1500 


Mike,  plugs,  connectors      Plug-in  computer  quality 
supplied!  circuit  boards! 


'AESl 


The  radio. 
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